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A Nbw Mbthod of BsADiNa thb Dibbotion of thb Wind on Exposed 

HsiaHTS, AND FBOM A DISTANCE. By HUOO liEUPOLD, F.B.MbT.SoO., 

Assoo.M.Inst.C.£. Plate I. 

[Bead November 19th, 1884.] 

Thb insirnments about to be described have been specially designed for hilly 
and moontainons districts, where local vanes are often nnreliable, owing 
to their being influenced by valley draughts, &c. Being interested in 
meteorological observations, and living mostly among the mountains, I have 
often found great difficulty in obtaining the true direction of the wind by the 
usual method of observing a local vane, the smoke, or clouds, as the first two 
are invariably a£fected by valley draughts, &c, while the latter are often not 
visible. A vane on an exposed height therefore naturally suggests itself ; 
but this again offers certain difficulties, as such a position is not always close 
at hand, and if at some considerable distance, the reading of the ordinary 
vane is almost impossible, by reason of its foreshortened aspect, when par- 
tially pointing towards, or from, the observer. As the instruments I am 
about to describe surmount these difficulties, and as doubtless others as well 
as myself, have felt the want of such instruments a short account of them 
may perhaps not be unacceptable. 

The instrument, shown in the fig. (p. 2) is an ordinary vane, standing about 
8 feet above the ground; the vane proper (4 feet long) has depending 
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from it a tube or Bleeve, which partially covers the sapporting oolamn, 
but does not tonoh it, bo as to have free tnovement aronsd it. On 
this sleeve, wbioh moves with tiie vaae, two open triangles are fixed at aach 
angles and positions that the same when tamed ebow different shapes 
to the point of observatioQ. By looking at the code of signals at each side 
of the engraving, it will be readily seen how these figures are formed. As an 
example, we shall sappoae the direction of the wind ia North. In looking up 
to the vane we first note whieh of the two triai^lea has its lowest comer in a 
lice with the pole (as at A in the iUnstration) ; it is the top one. We 
again note : is the highest comer right or left of the centre ? It is to the 
right. With this infomiation we tnm to the code, and find : top triangle 
with highest comer right indicates North. Had the highest oomer been 
left, South would have been onr answer. This rule ia equally applicable 
to Qte lower triangle. Then again, had we in tiie first observation seen a 
slanting line (the thickness of the triangle) we should have noted if its 
highest extremity was right or left of the vertical centre line, and this point 
would at once settle whether the wind blew from East, South-east, West, or 
North-west. (The last named position is shown by the lower trianf^e.) 
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In 1882 a vano of the foregoing description was ereoted above the village 
of Pontresina, Switzerland, at a height of nearly 8,000 ft., or 9,000 ft. 
above the sea ; and as Pontresina is a station of the Swiss Meteorological 
Department, and has its local official vane in the village, an excellent 
opportunity for comparing the two presented itself. I naturally conclude that 
the local vane is considered satisfiEtctorily placed by the department, observa- 
tions being daily taken from it ; and as the mountain vane is erected 8,000 
ft. higher, in a very exposed position, we may take it that this too ought to 
give a very correct indication of the wind's direction. With the kind 
assistance of the Pastor at Pontresina, who makes the observations for the 
Department, I was able to compare the indications of both vanes for the space 
of three months (the respective observations always being taken at the same 
time). I append a tabular statement of the daily results for one month, to 
show the great difference which sometimes existed, and leave it to the reader 
to form his own opinion which of the observations are most likely to be cor« 
rect, taking into consideration the position of the respective vanes, and 
assuming that both are in good order and properly observed. 

To show the desirability of an instrument as above described for hilly and 
mountainous districts, I would mention the village Poschiavo, situated also 
in this canton, where the South wind often blows on to the northern side of 
the village, having had its course completely changed through the influence 
of the side valleys of that neighbourhood.^ 
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> Sinoe the aliove paper was written, a vane shnilax to that desoribedln the first part 
of this aooount, has been supplied to tiie well-known dimatio health resort Davos in 
Switaeriand, and ereoted on the ** BremenbOhl," 2,978 feet above the village, or 7,888 
ieet above the lea. 

I have attached to this partionlar instrument a wind gauge, which ean also be read 
from a distance, aad is of the following oonstmotion :— A pressure plate hangs from 
the index of the vane sp as always to face the wind. It swings freely on two oentres, and 
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With the same object in view as that of the foregoing instrnment, and 
with the additional wish to obtain the velocity and consequently strength 
of the wind, I constructed an electric anemograph of the following descrip- 
tion, which also may recommend itself to the attention of meteorologists^ on 
account of its simplicity and novelty of design. The apparatus consists of 
automatic sending and receiving instruments. Fig. 1 (Plate 1) represents the 
sending instrument in part section, and consists of a set of Robinson's 
cups, mounted on a vertical spindle a, which in its turn carries near its 
lower extremity an arm (, to the end of which two springs cc are attached. 
These springs or feelers travel round the disc d ; this disc is attached to the 
vane /by means of a hollow shaft, and turns with it, consequently taking its 
position in a horizontal plane from the wind. The vane/ is of the Beckley 
pattern, having two small steering fans, A, working the worm g gearing into the 
fixed wheel j, the latter being cast on the frame of the instrument. Fig. 2 gives 
an enlarged plan of this disc d, which is of some insulating material, such as 
vulcanite ; on this there are fixed eight brass segment plates, four on the 
top as shown at m, and four underneath. These plates have each a Ing 
projecting upwards at right angles, which lugs are arranged concentrically 
round the collar of the insulating disc, as at /; (fig. 1), those of the 
lower plates projecting through from underneath, as shown at ft^, 1^^ If^ 
and 1^ (fig. 2). Now when the disc turns to the right or left, these lugs are 
brought underneath and into electric connection with the spring I, one lug 
never leaving the spring till the other touches it. This is the position in 
fig. 2. 

The springs or feelers cc (fig. 1), which are continually travelling round the 
disc d through the agency of the cups and spindle a, are in connection with 
one pole of the battery, the spring I being attached to the other, and it follows 
that the electric current passing from the spring I to any one of the lugs which 
may be under it, and consequently to the segment belonging to that lug, will 
complete its circuit as soon as the springs or feelers cc touch the edge of this 
particular segment ; and if now an ordinary Morse printer is included in this 
circuit, it will continue to print a line so long as this connection is main- 



aetnates by means of side levers and oonneoting rods a horizontal sliding ring, which 
latter works np and down on guides placed above the vane, and in oontinnation of the 
vertical axis of the whole instrument. It follows that when the pressure plate is lifted 
by4be strength of the wind from its normal hanging position to the horizontal, the 
ring will rise from the lower extremity to the top of its path, the amount of rise being 
natoraUy regulated l^ the pressure on the plate. The path of this ring is divided by 
five smaller horizontal rings, fixed at such distances from each other as to represent, 
according to the angle of the pressure plate, the wind velocities of 0, 2, 6, 10, 20 
metres per second. An observer in the valley need therefore only note near, or over, 
which smaller ring the larger one stands, to obtain at a glance the approximate velocity 
or pressure with which the wind is at that moment travelling. These smaller rings 
naturally appear from a distance as mere lines of a large measuring seale, and the larger 
ring being thicker and longer, is easily recognised as representing the index. All the 
working parts of this gauge are CQonterbalanoed, excepting the plate, whi<^is acted oq 
by the wind. 
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iained, and provided the edge of t!ie segment has an unhroken surface ; hat 
as each plate carries a certain number of notches to represent dots and 
dashes, as in the Morse alphabet, we do not get a plain line, but a special 
set of marks for each plate {See code, fig. 8). 

The action of the instrument will be more readily understood by the 
following example : suppose the wind is from the West-north-west, the vane 
with the disc d would turn in that direction, and would bring the lug k^ 
which belongs to the segment North-west, and A* which belongs to the seg- 
ment West, under the spring,^ as in the plan (fig. 2). The two springs or 
feelers ec, which are continually making their round, will naturally make con- 
tact directly they touch these segments, and would by passing over the 
notches on their outer edge send the dots and dashes to the receiving instru- 
ment, as per code, the two sets of signals meaning that the wind is between 
those points. Again, had the wind been in the West, only /c* would have 
been below the spring, and therefore, only one set of signals would have been 
transmitted, namely those opposite West in the code. It must be remem- 
bered that the segment for North-west is not seen in the plan fig. 2, being 
under that for North. (P is the reducing gear for springs cc,) So far, 
then, I have endeavoured to explain the mode of obtaining the direction of 
the wind ; as for the velocity, we need only time the space between two 
consecutive direction signals, for as the cups travel in proportion to the 
wind, the signals forwarded by them will be more or less frequent in a 
given time, and in a certain ratio to the wind's velocity. 

By referring to fig. 1, we see near the lower end of the spindle a small 
worm wheel with a pin projecting from its face ; this*pin o strikes the spring 
n once in every revolution, and the wheel turns once to forty turns of the 
spindle and cups ; so that by passing the current through this pin o and 
spring ft, we only get one observation at every forty turns of the cups in our 
receiving instrument, and thereby avoid too frequent messages. 

To take another example, we will suppose the wind is travelling at 5 
miles per hour, and as one mile per hour means about 8 revolutions of the 
cups per minute, after allowing for slip, &c. and as our reducing gear is 40 
to 1, we should have one minute between the signals for a velocity of 6 miles 
per hour ; but had the time been only 80 seconds, the velocity would have 
naturally been 10 miles an hour, and so on. 

The receiving instrument consists of the ordinary ** Morse " printing tele- 
graph, with the paper ribbon travelling at a uniform rate of fifteen inches per 
minute ; on the side of the instrument and conveniently placed for the ob- 
server there is a small dial, the index of which is in connection with the driving 
roller of the ribbon, and shows at a glance the length of paper that passes 
through the instrument ; but instead of giving the same in inches, &c. the 



1 On the ground of Bimplicity it was oonsidered sufficient for the so-called false 
points to be represented by signalB on each side of the same, and not to have a special 
segment. Thus, for West-north-west the sign would be the cardinal point West, and 
half cardinal. North- westi 
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dial is marked from one to eighty miles, for, as already mentioned, the length 
of paper between two consecutive signals is indirect proportion to the velocity 
of the wind. 

We need now then only place the index of this dial at zero, and start the 
clockwork at the first sign of a message, and whilst this is being printed off 
watch the index and note its position directly the second message com- 
mences ; we can then read off the velocity in miles per honr, and also the 
direction by the signs on the tape. To once more take an example, we will 
imagine the wind in the North, with a velocity of ten miles an honr. We 
start our " printer " at the first click of the magnet, and let the papers run 
on. As soon as we get the commencement of the next message we look at 
the dial, and find it shows ten miles, as only 7i inches of tape have nm 
through the roller ; this represents half a minute. Had the whole 16 inches 
6f paper passed through, it would have represented one minute, and brought 
the index to five miles an hour. 

It will be evident that the ordinary registering cylinder or chronograph 
can also be employed for continually recording the observations^ if 
preferred. 

In conclusion, I would again draw attention to the simplicity of the ap- 
paratus compared to other electric anemographs, and also to the fact that as 
the springs or feelers cc can be regulated to the greatest nicety, the firiction 
is just as uniform as in the ordinary train of wheels. We have here there- 
fore instruments which are just as applicable to the house as to the hills and 
mountains, the wire connections between the transmitter and receiver saving 
a great deal of cutting away of woodwork and of making holes. 

It need hardly be mentioned that the apparatus can be modified in various 
ways to suit special circumstances. 



DISCUSSION. 

Mr. Lecky said that Mr. Eaton had informed him that the wind at Pontresina 
wa« nearly alw^s North-east or South-west, owing to the position of the valley. 
Regarding Mr< Iicupold^s anemograph, he considered it was beautifully simple, as 
the one wire was made to record both the direction and the velocity of the wind, 
and one battery did all the work. With respect to Mr. Pearson^s instrument (p. 62) 
he was afraid that it would be of very little use, as the many complications wonld 
involve a great amount of friction. 

Prof. Abchibald thought the idea of establishing anemometers on heights a 
very essential one, as both the velocity and direction of the wind frequently alter 
considerably with the height above the ground. He had especially noticed this 
in his kite-nyin^ experiments, being obhged to turn the winding machine round 
through a considerable angle when tiauling the kite down. He had particularly 
observed when in India that the exposure and elevation of the anemometers 
varied considerably at different stations. He thought that the instruments should 
all be placed at an uniform height above the ground, otherwise their results could 
not be fairly comparable. In cases where mountains were concerned, differences 
must occur through the deviation of wind, and a comparison of the winds ex- 
perienced on sides of a mountain with those felt in the valleys could hardlv be 
expected to give good results. With respect to the electric anemograpn, he 
believed that Mr. A. £. Murray at Hastmgs had had one somewhat similar, 
although, perhaps, not so perfect an arrangement as Mr. Leupold*8. He himself 
had been at Mount Washington in August this year, and the observers there had 
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told him that they were carrying on experiments with three anemometers, placed at 
20, 40, and 60 ft. above the ground respectively, in order to ascertain what effect 
increased elevation had on the records of the instruments, and he did not think 
there could be a better place for making such an inquiry. 

Mr. MuNRO supposed the instrument first described was sufficiently near the 
observer to be reaa with the aid of a telescope ; and if this was the case, a pair 
of mitre wheels and skeleton dial might be added to thie instrument, and the dial 
read off directly, by that meuis the code of signals woiddbe dispensed with. 

Mr. Baily remarked that in the integrating anemometer he had invented, the 
North and South, and the East and West wheels were both on one disc. He 
thought that Mr. rearson^s instrument might be much simplified. 

Mr. Whipple said that Mr. Leupold^s anemometer was a very pretty notion, 
but he was afraid that it would not become popular, at any rate in this country. 
The code seemed to him an objection, but that might perhaps be made even simpler 
than it was. The vane certainly was an improvement, as it was very difficult to 
see the direction of an ordinary vane at a distance. He believed that he had 
once seen an instrument somewhat resembling Mr. Leupold^s anemograph, but 
could not remember where. Electrical recording anemometers were by no means 
satisfactory instruments in practice, whatever they might be in theory, as there 
was a great difficulty in keeping the contacts good, and the batteries frequently 
ran down during calms. 



On the Injuby by LiaHTNiNa to the Monument to the First Duke of 
Sutherland, at Lilleshall, Shropshire, April 28th, 1884. By 
Charles Clement Walker, F.B.A.S. Plates 11. and HI. 

[Bead November 19th, 18840 

• 
The Honiiment to the first Dake of Suiherlaad was erected by the tenants 

on the Dake*s Shropshire estate on an isolated hill near the pretty village of 
lilleehall, between Newport and Wellington. It stands about 200 feet 
above the snrronnding country, the upper platform of the monument 
being 447 feet above the mean sea level ; and the top of the obelisk seventy 
feet from the platform. The hill has been elevated by the protrusion 
of basalt which appears on the south-east side, and the rocks on its flanks 
are the Caradoo Sandstone and the altered Caradoc of the same formation, 
and apparently of the same age as the Shropshire Wrekin. Except where 
rooks protrude, ihe whole surface of the hill is covered witii soil from 8 to 
8 ins/ in depth, and clothed with grass. 

For so moderate an elevation the views are very beautiful, the Wrekin 
being eight miles off, and presenting the best view of its remarkable shape. 
The Welsh mountains of Denbighshire and Merionethshire, fifty miles distant, 
show grandly to the left, while on the right are seen Cannock Chase and 
North Staffordshire. On an eminence, the Duke of Sutherland's residence, 
Lilleshall House, stands out well, and not far distant are the interesting 
nuns <^ Mleshall Abbey. These backed up with woods, the remains of 
forests that once covered the land, and a well*cultivated country in the front, 
make the hUl a very favourite resort from all parts. 

The obelisk is of sandstone, and was erected in 1888. Six years after its 
erection, in 1889, it was struck by lightning and so severely damaged that it 
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had to be taken down and rebuilt. On being rebuilt it appears that the 
builder fixed on the top, as the apex of the cone, a pyramid of glass about 
eight ins. square at the base, and also inserted pieces of plate-glass, six ins. 
wide and thirty ins. in length, in grooves cut in the sides of the cone. As far 
as we know there is no person living who had to do with the designing its 
rebuilding, and this use of glass is supposed to have been due to the erroneous 
notion that its being a non-conductor would prevent the lightning fron^ striking 
the obelisk. 

In the obelisk all the outer stones of the platform are large solid pieces ; but 
the lowermost tier is a facing about six ins. thick, the inner part being filled 
with rubble, and the upper faces of the platform are flagstones of four or five 
ins. thick. The obelisk itself also is built on its outer parts of substantial 
stones, and the inner core being also filled up with rubble ^ the top stones 
forming the apex are solid stones, capped as stated with glass. 

On April 28th, 1884, about 2 p.m., rain fell, with a high wind which in- 
creased by 2.80 to a severe storm with vivid lightning and severe claps of 
thunder, which followed so soon after the flashes that it was evident the 
thunder clouds were very near. The author at about 2.45 was driving within 
less than half a mile of the obelisk during the storm, when one of the 
most severe flashes he ever saw, followed instantly by tremendous thunder, 
80 frightened his horse that he reared in such a manner that it was with diffi- 
culty an accident was prevented.^ This appears to have been the electric 
discharge that struck the obelisk. The author was going away from the 
spot or ^e would probably have seen it. But it so startled one cottager 
that he went out to look at the monument, thinking something would have 
happened, and he states that he saw the stones falling down, a cloud of 
dust and smoke rising up from the grotmd all round its base. Another man 
states he was looking at the obelisk at the time, and saw a cloud near the top, 
which was covered with lightning, the stones falling, and afterwards a smoke 
all round it. At a cottage about ninety feet below, and fifty yards distant, 
a woman was washing in an outhouse, who, on the tremendous shock, 
thought the cottage was coming down, and naturally remembering her baby, 
ran into her cottage, was blown with great violence against her door, and 
00 affected by the shock of the explosion that she was ill all the afternoon. 
She describes her cottage as filled with the smell of sulphur. After the 
author learned of the accident, he went to the spot and found the monument 
ii^ured, as is shown in the drawings (Plate 2). The upper part of the obelisk 
for about ten feet had fallen down, the next nine courses of stone for about 
fifteen feet were all displaced and pushed out from the centre axis and were 
in danger of falling, the platform was broken by the falling stones, large istones 
on the circumference of the platform displaced, and some on the faces of 
the sides forced out altogether. The sod round the base of the monument 
was ploughed up in fifteen grooves, three to six inches wide and the same in 



1 Indeed the lightning could hardly be deioribed as ** a flash," it was an instant en- 
vironment of an intense blase of light. 
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depth, ten to seventy feet in length, whilst the green grass was scorched hrown, 
evidently by the streams of electricity escaping from the monument. Thinking 
ihe results of the stroke worth recording, the author had proper measurements 
taken and a careful drawing made which is represented in Plate 2. 

About half-a-mile distant a quantity of linen and cotton dothes, having 
been washed and hung out on lines previous to the storm, were afterwards 
found to be covered with pink coloured spots, which changed to light blue in 
washing in soft water without soap, and remained after another washing 
but disappeared in the drying. These can in no way be accounted for but as 
the result of the storm. 

As previously stated, there had been rain for upwards of half-an-hour 
before the lightning flash ; the obelisk, platform and all the ground surrounding 
were, therefore, moist, yet from the appearance, the lightning did not 
follow the wet on the outside, for there is no trace of it on the sides 
of the obelisk, or if it did, this was not sufficient to carry it off, but seems 
to have gone through the rubble of the centre of the obelisk from top to 
bottom, and in its endeavour to spread itself in the earth to have forced out 
the stones of the base as shown (some of which weigh upwards of 25 cwt.), 
and detaching the side of the lower course altogether on the south-east 
side, escaped in streams as shown in the diagram (Plate 8.), shattering 
rock on its way till dissipated. The storm did not cover a great extent of 
country. It was felt five miles to the south and three miles to the north, 
but at no great distance east or west of the hill. 

It is evident that a serious mistake was made, and a total ignorance of 
electrical science displayed by those who rebuilt the obelisk in 1889, in their 
not making provision by a lightning conductor to carry off the discharge of the 
electric cloud. It was doubtless with the view of not disfiguring the top of 
the obelisk (for it is a disfigurement to have a conducting wire with its tri- 
dented forks projecting above the top) ; yet, judging by the effect, and taking 
ihe most favourable conditions for carrying off the lightning if the whole of 
the obelisk were saturated with wet through the fallen rain, it seems question- 
able if any conducting wire of the size generally used for the purpose would 
have been sufficient for carrying off such a discharge as took place in the 
storm of April 28th, 1884. It will be useful not only to the preservation of 
the obelisk in the future, but also for other similar structures, to have the 
opinion of Fellows on this point, and also as to the best mode, with the least 
disfigurement, to supply such a conductor as may convey away the discharge 

to the earth, leaving the structure unharmed in any thunderstorm that may 
arise. 

It has been thought desirable to place the whole of the facts before the 

Society, as doubtless the great experience of many of its Fellows may elicit 

information which the author does not presume to possess. 



DISCUSSION. 

Mr. Walker said that the current H and I forced out and threw to the ground 
three of the facing stones of the lower course of the base each 2 ft. 9 ins. wide 
and 6 ins. thick, and the current marked O forced out another, all being thrown 
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eight or ten feet away, and that tlie dotted lines B C D £ show the probable 
direction of the current underground, as he put his arm up under the soil, and it 
was like a rabbit burrow. 

Mr. Lbokt said that a case of damage by lightning, very similar to that 
described by Mr. Walker, occurred forty-eight years ago to a church at Black- 
rock, near Cork. At the time the church was struck there was a heavy hailstorm, 
accompanied with one flash of lightning. A committee of the Cuvierian Society 
of Cork was appointed to inspect the church, and to report, but he had been 
unable to obtain any copy of the report. He was on that committee and saw the 
amount of damage done, and it certainly appeared that there was as much upward 
as downward force exerted. The stones were hurled to a considerable distance, 
and the spire was split from top to bottom but was almost whole exc^t the top. 
He produced a lithograph of the damaged steeple and spire from an artistic 
drawing made at the time by Mr. Hill of Cork, and a portion of a stone from the 
spire sent him by Dr. Caumeld of Queen's College, Cork. He also stated that 
the church had only been built two years when it was struck, so that the masonry 
would perhaps hardly have become thoroughly dry. 

The President (Mr. Scott) remarked that meteorologists generally only 
spoke of lightning descending in a careless sort of way, because it was connected 
with the appearance of clouds, which certainly passed over our heads. Every 
one who thought for a moment must recognise that the discharge was double, 
upwards and downwards, and that most of the damage done was due to the 
upward stroke. However, globular lightning did not always eo upwards, and he 
had himself many years ago seen a rare form of electricid discharge, taking 
place comparatively slowly, in a zigzag path, and forming a star at each angle of 
the rigzag. This lightning did not ascend. 

Mr. Capron thought that the diagrams illustrating Mr. Walker's pi^er cer- 
tainly seemed to show that the stroke which caused the damage had a downward 
rather than upward motion, as evidenced l^ the streamers from the base of the 
monument. 

Mr. Whipple said that he had always understood that describing a lightning 
stroke as coming downwards was merely the conventional style of speakine, as 
no definite direction can be assigned to a lightning^ stroke. So far as the indica- 
tions of the electrometer were concerned, at Kew the earth was sometimes positive 
and the air above negative, and vice verad. It did not matter which way the 
electric current passed through an object, for the effect was due to the explosive 
decomposition of the material through which it passes — ^whether it were water 
converted into its constituent ^ases by electrolysis, steam at a high pressure, or 
vaporised metal. Under any circumstances, great force woidd be generated by 
the passage of the current. 

Mr. Dyicond, referring to the request for advice made by Mr. Walker, said 
that full instructions for the erection of conductors would be found in the Resort 
of the Lightning Rod Conference. He did not think it would be needful to injure 
the appearance of the obelisk by affixing a crown of points, but believed that a 
fairly efficient protection would be afforded by the substitution of a copper 
pyramid for the glass one which had been destroyed, and that a stout copper strap 
from the cone to the earth down the weather side of the obelisk would be the 
best and least conspicuous form of conductor. It should be led underground for 
some distance, ana terminate with a Uioroughly sufficient earth contact in con- 
stantly moist soil. 

Mr. Marriott exhibited a photograph of some flashes of lightning that 
occurred during a thunderstorm at Reichenberg in Bohemia on July 16th, 1883. 

Mr. Symons remarked that a case of damage to a monument in Scotland is 
given in Mr. Anderson's book on Lightning Conductors, which resembled in several 
respects the damage described by Mr. Walker. With regard to Mr. Lecky's re- 
mark as to the church being a new building, he had noticed that factory chinmeys 
were generally either struck when newly built or when very old : he thought 
that this might be due to the presence of moisture in the mortar at ooth periods. 

Mr. Walker said there seemed to be a similarity of character in the fracture 
of towers, obelisks, spires, &c. when struck by lightning, as in the case of the 
Duke of Sutherland's monument, for this was evidenced by most of the published 
illustrations of such occurrences. But he had not been able to find any where 
such a remarkable distribution of the electric current as here shown. There 
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were no less than fourteen or fifteen distinct currents all round the base (which 
was forty feet squared and radial from it, some running seventy feet, and one 
descending fifty feet, oreaking up rock in its passage, as shown on the east side. 
It ia noteworthy that the grooTes made in the soil did not thin off in receding from 
the monument, but continued of the same width and depth until they terminated. 
He could not tiiink that the damage to the monument was caused or an upward 
current, as the displacement and pushing outwards of the stones ana the marks 
of the electric streams at the base seemed clearly to show that the stroke was 
downwards, and th^ force from the centre outwaras. He also drew attention to 
the peculiar character of the lightning flash which did the damage, it being 
as stated rather an environment of intense blazing light than a flash. He then 
quoted an instance of similar lightning which damaged the church at Week-St. 
Mary in Cornwall, at 6.45 a.m., November 8th, 1878, the account of which is 
given in the Report of iho Lightning Rod Conference^ p. 30, and is as follows : — 
I* The brightness of the lightning was intense, ancl I have been at some trouble to 
inquire into the effect which it had upon those who saw it. I was awake, and 
the lightning illuminated the room through double chintz curtains and dark-green 
blinds, the windows looking away from the church, and being more than a 
quarter of a mile from it ; during the storm a farmer took refuge in a closed 
cattle shed 200 yards from the church, and he spoke afterwards of his impression 
that he was surrounded by fire ; two farmers going to Camelfordfair were at the 
time waiting on the road a mile-and-a-hal£ from tne church, and their impression 
was that they were enveloped in flame, and the flame came between them ; these 
experiences were given to me at different times, and were independent evidences 
of individual opinion. At Holsworthy, eight miles away, in a direct line, two 
ladies were attending their sick mother, and the vividness of the lightning 
obscured the brightness of the light of two candles and a parafiin lamp.** 

The pink spots on the linen which was drying had not oeen referred to in the 
discussion, but the fact that they changed to blue by washing in alkaline soapy 
water seemed to show that they were acid, and he noticed that Arago, in his 
Meteorological Eeeaye^ referred to deposits being left on the walls of houses 
struck by lightning. He says, p. 275 : "The ferruginous spots or stains left on 
the walls of nouses might perhaps be supposed to be derivea from the iron which 
the liffhtning might have taken up £rom the portions of that metal always found 
in buildings ; but what can be said of the sulphurous stains on the same walls, 
and still more, of the ferruginous stains on trees which have been struck by 
lightning in the open country? M. Foainieri therefore thinks himself justified in 
inferring from his experiments that at all elevations, or at least up to the height of 
storm-clouds, the atmosphere contains iron, sulphur, and other matters of which 
chemical analysis has not ^et determined the character, and that these substances 
are taken up oy the electnc spark and brought by it to the surface of the earth, 
where they form extremely thm and minute deposits around the points which are 
struck by lightning. Assuredly this new mode of regarding electric phenomena 
is well deserving of being followed up with all the exactness of which the present 
state of science is susceptible. All persons, therefore, who may see lightning 
strike an accessible point, will do a very useful thing by coUectmj; the matter, 
black or coloured, which the electric fluid appears to have deposited in those 
parts of its course where abrupt changes of velocity must have taken place. A 
scrupulous analysis of these deposits may lead to unexpected and highly im- 
portant discoveries.** 
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On the Mbohanioal Chasjlctbbisticb op LiaaTNiNa Stboxeb. By Golonbi. 
THE Hon. Abthub Fabnbll, late Botal ENonoBBBs. 

[Bead Norember 19tti, 1684.] 

(I.). LiGHTNiNa Stbokes viewbd as Eppobts op Fobge. 

In a Beport to Government made in 1855 by the late Sir William Snow 

Harris, there occurs the following remarkable passage : — " What is called 

lightning is the evidence of iome occult power of nature forcing a path 
through substances which offer greater or less resistance to its progress." 

The theory presented to us by this dictum is unmistakeably one that views a 
lightning stroke as an effort of physical force ; and, for my own part, I can 
unhesitatingly state, the researches I have been able to make in regard to the 
action of terrestrial electricity during the last five years fully bear out this 
idea. Having, as I believe, entered into the special study of lightning phe- 
nomena with no preconceived physical conceptions contrary to those 
generally held, the principal impression that these investigations have left on 
my mind, up to the present time, is that a lightning stroke is a manifesta- 
tion of ordinary physical force effected in a highly concentrated form. In 
the present paper it is not my purpose to review the whole subject of the 
nature and effects of this lightning-force, or ** earth-force," as I should 
prefer to designate it, for its physical scope is certainly of considerable 
extent ; and I doubt if its science — a science that in its broadest sense 
might conveniently be termed that of geo-dynandee — ^has yet been suffi- 
ciently mastered to allow of any exhaustive theory being developed and 
still less expressed. I propose to submit some notes and facts tending to 
demonstrate the mechanical nature of li^tning strokes, and the direction, in 
regard to the surface of the earth, that is usually taken by them. As a pre- 
face, however, I shall call attention to a short table which I have prepared from 
an analysis of the whole number of detailed authentic incidents of lightning- 
stroke action that I have as yet compiled and studied. The number of these 
incidents is 1,147, and they extend from January 1665 up to February 
1884. The object of the table is to make an approximate comparison 
between the number of instances of meohanical work effected by the force of 
these strokes and the number of instances of Jutat work effected by the same force, 
and to prove that displays of the former kind of work are more frequent than 
manifestations of heat. We know that heat is one of the effects of physical 
torce; but we also know that it can be produced by chemical action. 
But mechanical work is obviously directly effected solely by the immediate 
action of physical force ; and the excess of instances of this work that I have 
adduced seems to tell in fiftvour of the physical force theory of lightning 
strokes already mentioned. Out of the 1,147 cases, 224 afford no indication 
of the exact nature of the work effected by the stroke. Hence the table deals 
with 928 cases. 
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TABLB OF THS Nature of Wobk effbctbs bt 923 LiGHTNiNa Stbokes ok va&ious 

SUBBTANCEB. 



Babstances aoted on. 



Persons and Animals , 

(Clothes, Carpets, Canvas, and Woollen, Linen ) 
or Cotton Articles generally j 

Masonry of all kinds and Bocks 

Glass, China, Earthenware, Aq 

Metal 

Wood 

Trees • . 

TheGronnd 

Thatoh, Straw, <fto 

Gunpowder ••.••••.•• 

Gas 

Total 



Number of instances 


of 


Mechanical 


Heat 


Work. 


Work. 


5» 


79 


88 


79 


416 


2 


82 


5 


206 


173 


it 


98 


4 


60 


• • 


• • 


II 


t • 


»S 


• • 


«9 


1221 


48s 



In the above list the inherent conditions for displaying each kind of work 
are certainly unequal in respect of the substances numbered 8, 4, 7» 8, 9, 10. 
and 11 ; and in connection with No. 1, it should be noted, in regard to the 
instances given, that the records furnish strong evidence of the difficulty that 
is always liable to occur in attempting to determine accurately whether 
the wound which a person may have received is in reality a bum, or only a 
peculiar incision or mark left by the blow of the stroke ; but in regard to Nos. 
2, 5, and 6, there is little room for mistake, and it will be seen that in all 
three of them the mechanical instances overbalance the heat ones. Probably 
few persons are aware that lightning strokes are more apt to break or bend 
metal than to fuse it. But it is in wood that the diffisrence is greatest ; 
and this material would appear to be the substance of all others that would 
soonest display marks of heat. In connection with wood, I was fortunate 
enough in the summer of 1888 to witness a very complete instance of the 
action of a powerful lightning stroke on dry timber inside an old house in 
Lumley, a village in Durham. This incident is No. 898 of the list of cases 
of upward action given with this paper. The woodwork of the floors and 
roof of this house was rent and shivered ; but a close scrutiny of the whole 
house could detect no signs of heat work on any substance whatever. And 
here I may mention that many of the strokes recorded in my collection, and 
especially of those that displayed exceptional power, exhibit either no trace 
at all of heat, or merely very slight signs of it. 

The main objects of this essay are as follows : — ^First, to attempt to 
show that *' lightning " is not a sort of electric fluid that descends from the 
clouds, injures buildings and persons in its course, and dissipates itself in 
the earth ; but that it is a luminous manifestation of the explosion caused by 
two equal forces springing towards each other simultaneously from the earth 
find the under surffice of tbe inducmg cloud, and ^alescing, or dying out 
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nearly midway between the two plates of the electrical condenser formed by 
the earth and the clond. Secondly, to demonstrate that of these two foroes 
it is the earth-sprang or upward force alone which ii^ures buildings, persons* 
or other objects on the earth's surfisu^e, and which constitutes tangibly what is 
rightly known as a <* lightning stroke.*' 

One of the principal facts that arrests the attention of the student of geo- 
electricity is, the apparent indifference that has been displayed by natural 
philosophers in regard to the accurate investigation and determination of the 
direction of the force which is palpably manifested by the great migority of 
lightning strokes. With the exception of a few dissentients, who in no 
instance appear to have earnestly upheld their opinions, or to have deemed 
the matter of more tiian secondary importance, the physicists of all 
countries seem, as a rule, to have taken for granted that the popular opinion, 
holding that lightning streamed (as it were) downwards from the clouds to 
the earth, was solidly founded, and that any scientific examination as to its 
truth or error was a sort of research that m^ht justly be placed on a par 
with an inquiry concerning the philosopher's stone, or the squaring of the 
circle. The origin of this universally accepted theory of the descending 
direction of the force of a lightning stroke may, we imagine, safely be attri- 
buted to the Greek traditions of Jupiter^ and his thunderbolts — ^traditions 
which perhaps themselves sprang from the Mosaic records of Jehovah 
raining fire from heaven on the objects of His wrath. Be this as it may, 
the idea of lightning darting from the cloud, striking buildings, persons or 
trees in its course, and disappearing in the bosom of the earth, seems to 
have held sway from the earHest times, and hardly to have been shaken even 
when, in the middle of the eighteenth century, the new science of electricity 
shed its light on the nature and action of thunderbolts.^ It is true that one 
of the great pioneers of this science, the Italian philosopher Beccaria, who, 
more than any other man of his time, devoted himself to the study of ter- 
restrial electricity, arrived at the conclusion that the earth was the originator 
of thunderstorm electricity ; but his teaching was not followed by his suc- 
cessor, nor was it accepted by his contemporaries. Among these latter, 
Franklin certainly at one time reasoned that lightning strokes proceeded in 
an upward direction ; but he does not appear to have proceeded in this line 
of thought; and (as will be shown hereafter) it is undeniable that the pre- 
mises on which he based this passing belief were founded on error. When, 
at the beginning of the nineteenth century, the labours of Galvani and Yolta 
resulted in a knowledge of the evolution of electricity by chemical action, 

^ According to our standard dictionaries the term " thunderbolt *' appears to be the 
correct EngUab expressioR for a lightmng stroke. In this sense it is used in the Berip- 
tnres, in the Phil, Tratu. of the Soyal Society ^ in Shakespeare's Flays, and by Priestly. 
The word has almost gone out of ubg, and it is now generally confounded (even by 
Boleniifio men] with thonderstone, aerolite, or meteorite manifeBtations, with which it 
has practically nothing in common. The French, however, seldom use any other tenn 
than thnnderbolt {fo%idf$) to denote a lightning stroke, and they never use t|ie word 
lightning (Mair) let this purpose, 
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and when the nature of electrical cnrrents began to be comprehended, the 
natural tendency of the scientific creed of the day was to confirm the 
generally reeeived theory that lightning was a kind of deadly fluid or current 
that issued from the clouds and descended with irresistible force on the 
earth. It is true that all this time the unquestionable uplifbing properties 
manifested by thunderbolts when striking trees, church spires, and many 
other objects, could not fail to be noticed ; but rather than disturb the time- 
honoured belief in the downward action of lightning strokes, physicists 
accounted for these upward demonstrations, either by assuming that every 
stroke possessed what they called an ''expansive** force, which they 
imagined enabled it to hurl great fragments of masonry to a distance of 
hundreds of yards, and to shiver the trunks of hu^e oak trees, whilst scat- 
tering the splinters in all directions, as if they had been blown up by a 
mine ; or by considering these upward strokes as exceptional phenomena 
induced by ordinary downward strokes, and by denoting them as return 
strokes. In the cases of trees the philosophers obtained an ally in the 
shape of the sap, which they urged was converted by the heat of the stroke 
into steam, whose vaporous force was supposed to combine with the *' ex- 
pansive*' power ahready mentioned, and Urns to afford to the unphiloso- 
phical eye all the semblance of a direct upward force. 

I now propose to oall attention to the discoveries and experiments of 
various eminent men tending to confirm the particular theory of lightning 
strokes which I have submitted as being the true one, and also to mention 
several of the opinions which have been expressed on the subject of the up- 
ward direction of these strokes. 

(II.). DiSOOVEBIES AND OPINIONS. 

Ihiflqr.-^In 1733-87 the French philosopher Dof ay made the discovery of two 
opposite species of electricitjr, and termed them respectively vitreous and 
resinous. It was he who first formed the idea of two distinct agencies repnlsive 
with respect to themselves and attractive of one another. This theory appears 
to have been overshadowed, if not temporarily obliterated, by the '* one-fluid ** 
theory described by Franklin in his famous letters written in the years 1747-53. 
But in 1759 the English philosopher Symmer revived and remodelled Duf ay's 
ideas into the ''two fluid" theory that has since been universally accepted as 
the correct one. It does not appear that Dofay devoted his attention particularly 
to the physics of lightning strokes ; but it seems certain that his ioeas on the 
nature of electricity generally were the germs which alone could originate a true 
conception of the nature and direction of these strokes. 

MaffeL — In 1747 the Marquis Maffei, an Italian philosopher, having, at Castle 
Fosdinovo, near Carrara, witnessed a stroke wherein it was palpable to him that 
the lightning had not reached the earth in a descending direction from the clouds, 
wrote a work enticed DelU formazione dei Fulmini^ in which, as Arago says 
(Euayi, p. 176), " he put forth in a systematic manner his ideas on ascending 
thunderbolts.'* What he saw at Fosdinovo immediately before the stroke 
occurred was a phenomenon which is commonly termed a "fireball." This is a 
light or flame, perhaps generally of a more or less circular shape (whence its name), 
that occasionally appears to hover at or near the surface of the ground just be/ore 
a discharge takes place at the spot. Sometimes these luminous appearance! 
are alleged to ascend, sometimes to move horizontally, and sometimes to descend , 
but the probability is that they hardly last long enough to allow of the mind 
informing itself exactly gf their eircumsti^nces. But tnejr appear invariably to 



16 PABIYBLL -ON TSE UEOBAMXOAL OHABAGTEBiaTIOS OF UOBTNIN0 8TB0KKS. 

give the spectator the idea that the lightning explosion or thunderbolt bnrsta from 
thenit Tnere can hardly be much doubt tliat they are manifestations, under 
peCuUar atmospheric ana geographical conditions, of an intense accumulation 
of electricity at the places where they are seeHi such an aceomulation, in 
fact, as electrical law clearly demonstrates must occur on each plate of the 
terrestriid electrical condenser before lightning explosion happens. The *' fireball ^ 
is therefore probably a luminous sign of electrical density partaking of nearly 
the same nature and characteristics as the better known "St. Elmo's fire" which 
is occasionally visible at niglit on metallic points during, and previous to, 
thunderstorms. In the course of this paper several more instances of " fireballs ** 
will be adduced ; and I think that strong testimony will be found to be afforded 
by them in favour of the point which it is the principal object of my essay to 
establish, viz. the earth-sprung nature and general upward direction of all 
lightning strokes. Before I proceed further 1 may perhaps with advantage 
suggest a caution against confusing these lightning-producing fireballs with any 
meteoric phenomena to be seen in the heavens ; for these latter appearances are 
frequently spoken of by astronomers and meteorologists as " fireballs '' (See Prof. 
Baden PowelPs papers on this subject in the Reports of the BrUM AstociaHon). 

Franklin. — It^ September 1753, Benjamin Franklin, in No. XII. of the Series 
of liis Letters from Philadelphia to Mr. Peter Collinson, F.R.S., describes some 
experiments he had made in accordance with his electrical theory, already men- 
tioned, f orfindin^ whether clouds are usually charged "positively " or " negatively" 
(terms which he mvented to illustrate his theory) ; ana he comes to the conclusion 
that for the most part " 'tis the earth that strikes into the clouds, and not the 
clouds that strike into the earth " (p. 116). So far as I can ascertain, however, 
he assumed that the electricity he collected by his apparatus was that of the 
clouds, whereas it is certain that it was primarily that of the earth. And since 
he also supposed that "positive" electricity did all the work in an electrical dis- 
charge, and that " negative " charge was merely passive or receptive, — suppositions 
that, even at the present time, and in spite of the general rejection of the theory 
that originated them, are almost universally entertained, — it is pretty clear that, 
according to his own showing, his dictum should have been reversed. But it is 
curious to note what little importance he attached to the probability of the 
generality of strokes being upwards ; for he actually states his opinion that tiie 
effects and appearances would be nearly the same in either case. In spite of the 
knowledge possessed by him (in common with all the philosophers of the day) 
regarding the properties of the electrical condenser, or Leyden jar, and the action 
of electric sparks, Franklin never seems to have considered whether tiie earth 
itself might not possibly be the originator of thunderstorm electricity, nor even 
to have studied the function of the earth at all in the system of terrestrial con- 
densation of which it clearly formed one or other of tiie plates. 

BeocariOi — ^We now come to a worthy contemporary of Franklin's — to a man 
of whom Dr. Joseph Priestley, F.R,S. in his History of Electricity (p. 315), savs, 
" All that was done by the French and English electricians with respect to Light- 
ning and Electricity fell far short of what was done by Signer Beccaria at Turin," 
and again (p. 373), " whose observations and experience with respect to lightning 
give a weight to his opinion superior to that of any man whatever," — to the 
celebrated priest-philosopher Giambattista Beccaria, who wrote from Turin in 
1753 and from Bologna in 1768. He says (p. 321) : " That the electric matter 
which forms and animates the thunderclouds issues from places far below the 
surjEace of the earth »» • • *^ " ia probable from the deep holes that 
have, in many places, been made by lightning. Flashes have also been seen to 
arise from subterranean cavities and from wells. The greatest difficulty attending 
tliis theory of the origin of thunderstorms relates to the collection and insulation 
of the electric matter within the body of the earth," • * • « \^^i 
no person has yet assigned a more probable cause of the redimdancy of the 
electric matter which, in fact, often abounds in the clouds, than what we may 
suppose possible to take place in the bowels of the earth." Beccaria also con- 
ceived earthquakes (p. 360), the aurora (p. 346), and whirlwinds (p. 348), as 
well as lightning strokes, to be originated by the electricity of the earth ; and 
Priestley (v, 361) says: "It is certain that if Signer Beccaria's account of the 
origin of thunderclouds be admitted, there will be little difficulty in admitting 
farther that earthquakes are to be reckoned amon^ the effects of electricity." 
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Yet with all these decided opinions on the terrestrial origin of thunderbolts, 
Beccaria never appears to have systematically investigated the direction taken 
by lightning strokes, nor to have given a clear statement that they were invariably 
upwards. 

Syxnmer. — The next great name that claims our attention is that of our own 
countryman Symmer. In connection with Duf ay's theory, extensive experiments 
on electricity were made by Svmmer in England, whilst Franklin was pursuing 
his researches in America. In 1759 Symmer read before the Royal . Society 
papers describing the results of his experiments. These results proved that 
electrical explosions are always of a double nature, and that tliey consist of two 
exactly equsd and opposite powers or forces darting simultaneously toward each 
other from the two plates respectively of the electrical condenser. He says : — 
^^ When a quire of paper without any thing between the leaves is pierced with a 
stroke of electricity, the two different powers keep in the same track and make 
but one hole in their passage through the paper.'* ••••*< When any 
thin metallic substance such as giltleaS or tinfoil is put between the leaves of- the 
ouire and the whole is struck, in that case the counteracting powers deviate from 
the direct track, and leaving the path which they would in common have taken 
through the paper, only make their waprs in different lines to the metallic body, 
and strike it in two different points, distant from one another about i inch more 
or less, the distance appearing to be least when the power is greatest ; and 
whether thev pierce it or only make impressions on it, in either case they leave 
evident marks of motion from two different parts, and in two contrary directions 
It is tliis deviation from a common course, and tlie separation of the lines of 
direction consequent upon it, says he, that affords a proof of the exertion of two 
distinct and counteracting powers " {Priestley, p. 256.). It is well known that 
though Franklin's terms ^* positive " and ^' negative " have been retained, 
Symmer's general theory of the duality of electricity has now every where sup- 
planted Franklin's conception of one fluid, present in excess or m deficiency, 
which during the latter naif of the eighteenth century was the idea generally 
accepted. But it is extraordinary that the application of Symmer's ideas to light- 
ning strokes should have been tacitly repudiated, and that Franklin's view of a 
stroke being a discharge issuing solely from what he called the " positive " plate 
of the condenser should have held its ground. No one, however, could agree 
with the extracts we have made above without at the same time entertaining the 
logical result of those extracts^ viz. that lightning strokes, as felt by denizens of 
the earth, must invariably spnng from the earth, and that in connection with 
lightning strokes and explosions of condensers generally, the terms ^' positive ** 
and '^negative" are utterly unmeaning and unnecessary. In this connection, 
Symmer's use of the term " power " in expressing each of the complementary 
agencies of electricity is very remarkable. From this it is clear that he at aU 
events did not look on an electrical spark (or a stroke of lightning) as a stream 
or current of ethereal matter. I cannot trace that Symmer ever turned his 
attention specially to the subject of lightning ; and I cannot help thinking that 
therefore the world has been greatly the loser, for there is ever)- reason for 
believing tiiat his genius would have thrown much light on the true action of 
lightning strokes. 

Delaygl^— In 1764 Mr. E. H. Delaval, F.R.S. gives an account (in the PhUo- 
sophiecU TroMaettona) of the destruction of the steeple of St. Bride's Church in 
I^ondon by lightning, and uses these remarkable words : — ^^ The effects were 
exactly similar to those which would have been produced by gunpowder pent up 
in the same places and exploded" {Priest, 372). He could hardly have 
described the upward action of the stroke in more vivid language. 

Chappe. — In 1767 M. D'Auteroche Chappe published his Observations sur 
rOrage du 6 AoiUy 1767, et cTun Coup de Foudre qui s'esi iUvi de la Terrasse de 
VObservatoire, Referring to this philosopher, Arago says : — " Chappe and others 
deem that lightning or thunderbolts are almost alwajrs elaborated on the ground ; 
that it is from the ground they suddenly dart ; that instead of descending from 
the clouds to the earth, their course is on the contrary from the earth to the 
clouds " (Essays, 101). 

ICahon.— In 1779 Lord Mahon, F.R.S. published liis Principles of Electricity, 
with an explanation of what he called " returning strokes." He assumed as a 
matter of course that an ordinary stroke descended from the clouds to the earth. 

NKW SXBIS8. — ^YOL. XX. B 
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But he oonvinoed himself by experiment tliat whenever the explosion of a con- 
denser ooourred, the eleotrioity induoed by either of the plates on other adjacent 
coUeotors, not forming portions of the condenser, was idso discharged or returned ; 
tliis "returning stroke** usually occasioning a shock in its passage. Xn the 
case of lightning explosions he inferred that the induced strokes attending them 
might take place at a considerable distance off, and that the direction of their 
force must be opposite to that of a direct stroke, and consequently upward. 
Mahon therefore styled these induced discharges " returning strokes " ; and when, 
in 1785, the famous accident at Coldstream took place, on which occasion the 
manifestations of an upward force were unmistakeable, and two witnesses alleged 
that no flash of lightning was visible, he read a paper before the Royal Society 
claiming this case as a confirmation of his theories. Most of the text books of 
the present day on electricity and meteorology (probably all following the lead 
of one or two prominent treatises^ have in a vague and desultory manner 
accepted Mahon's ideas that men could be killed by induced shocks ; but witJiout 
(so far as my researches have as yet extended) in any single instance adducing 
later facts tending to prove the truth of Mahon^s assumptions. But even in 
Mahon*s time his theory was contested. In 1794 Mr. G. C. Morgan in his 
Leelurea on Electricity says in allusion to this event at Coldstream : — ^' A storm is 
lately said to have happened, which killed a man and some horses, without any 
appearance of li^ht. I have carefully examined the evidences of this story, and 
I feel no disposition to regard it with the least credulity. That two common 
men, a Scotch shepherd and a Scotch carter, who acknowledge themselves to have 
been stunned at the time by the noise, and who were evidently frightened before 
they took any notice of the surrounding objects, should not nave seen the flash, 
whose roar first awoke them into the use of their eyes, is not half so wonderful 
as that several learned men should regard the f orgetfulness of such terror and 
stupidity as an evidence that no flash could be seen " (p. 233). Again, Arago 
wrote of this stroke that it showed "undeniably the principal effects of an 
ordinary stroke of lightning " (Essays). And on perusing the details of this 
incident, which I have given later on (No. 915), the reader will be able to see for 
himself that among the undoubted accompaniments of the stroke were traces of 
burning and the detonation of a thunderclap. So far, then, as I can see Mahon's 
theory of " returning " or upward induced strokes is not borne out by the fact on 
which he mainly founded it, has never since been confirmed by any single ad- 
ditional fact, and is totally opposed to electricfd law. The idea of looking on 
these upward strokes as induced ones seems to me to have been simply an 
ingenious effort to explain away the clearly evinced upward action of an 
ordinary lightning stroke. It is noteworthy that in 1809 Mr. T. Henry, F.R,S., 
alluding to the remarkable Swinton case (No. 43, Mr. Chadwick's house, August 
1809), calls the lightning stroke that (admittedly) then happened a " returning 
stroke " in order to express and account for its upward direction. . See also 
Incidents (188) and (251). 

Adams. — In 1794 Mr. George Adams, Mathematical Instrument Maker to his 
Majesty, published his Lectures on Natural and Experimental Philosophy. 
He says: — "In the discharge of the Leyden Jar it was found by experiments of 
Mr. Atwood of Cambridge that the two electricities rush into union from opposite 
directions." • • * "He made an exhausted receiver part of the 
electric circuit, and on using such charges as were not sufiicient to form an 
explosion, he found the electric light proceeding in opposite directions from the 
parts communicating with the vitreous and resinous surfaces" (p. 351). Adams 
says that Symmer's plain and simple experiment " obviously suggests the existence 
of two currents proceeding in contrary directions," that it accords with the 
experiments of Atwood and Volta, and is in direct contradiction to the Frank- 
linian theory of excess on the one side and deficiency on the other. He then 
continues : — " When a jar is charged very high, the electricities will often, in 
their endeavours to unite, force a hole through the jar and push out the coating 
on both sides, sometimes melting it; the burr of tinfoil protruded from the 
middle of the glass strongly indicates that the two electricities meet at the middle 
of the glass" (p. 362). Again he says:— "You have seen that the electric 
powers never become sensible to us except when they are separated, and then 
chiefly in their passage from one body to another in opposite directions ; and 
that an equal quantity of a different power must be conducted from the earth tQ 
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the cloud to produce lightning." « • • c< ^^VTien one of these highly 
electrified clouds approaches so near to the earth as to exchange powers with it, 
then is the damage done to those things through which the exchange is made" 
(pp. 370-1). And again : — " In great tliunderstorms there is a portion of the 
earth under the cloud which is electrified thereby with the contrary electricity ; 
those objects therefore which form the most perfect conductors between the 
clouds and that portion of the earth will most probably be struck, as being the 
readiest way by which the two opposite powers can unite and restore the electrical 
equilibrium both in the cloud and the earth, one part of the flash ascending from 
the earth, the other descending from the cloud. Let us suppose a cloud vitreously 
electrified to be formed over a certain part of the earth*s surface ; the electric 
power of the cloud first separates that of the atmosphere," • • • 
^* the surface of the earth then begins to be electrified and the powers therein to 
be separated, and a continual effort is made by the contrair electricities to unite 
between the earth and the cloud. If those causes which first produced ^e 
electricit^r still act, the power becomes inconceivably great, and the flashes in 
uniting will tear every thing to pieces that resists their passage " (p. 374J). In 
these passages, Adams, by the application of Symmer's theories to lightning 
strokes, deduces in a clear and unmistakeable manner the upward direction of 
their force. 
Singer. — in 1814 Mr. Oeorge John Singer published liis ElemmU ofEheiarieUy 

arid Electro-Chemistry f and makes the following allusion to the upward direction of 
lightning strokes : — ^^ Lightning is occasionally discharged from the earth to the 
clouds," • • • "and many instances are on record in which the 
basement storey has sustained severe injury, the electric charge being divided and 
weakened as it ascended " (p. 231). 

Thomson.— In 1840 Dr. Thomas Thomson, F.R.S., in An Outline of the Sciencee 
of Heat and Eketrieity, says : — " Every person who has seen an electric spark 
must be aware that the passage is so instantaneous that it is impossible to say 
from wliich point it proceeds, or to which it goes." • • • u ipj^g ^^^^ 
electricities are attracted towards each other, advance at the same instant from 
each of the charged bodies, and uniting together somewhere between the knobs, 
all symptoms of electricity are at an end." * * * "If the spark be 
very long the middle part of it is not illuminated at all, or only very slightly. 
Now this imperfectly illuminated part is obviously the spot where the two 
electricities unite, ana it is in consequence of this union that the light is so im- 
peif ect." Here, again, we submit that Symmer^s great theory is very clearly 
enunciated. 

liUnn. — Writing (about 1840) mike Eneychpcsdia of Experimental PhiloMophy^ 
the Rev. Francis Lunn, A.M., F.K.S., says: — "It is evident, upon ordinary 
electrical principles, that if two clouds, or one cloud and the earth, be oppositely 
excited and charged, the spark and the discharge may either pass from the cloud 
to the earth or from tiie earth to the cloud, as circumstances to us imperceptible 
may direct" (p. ^\ Here Symmer's law is controverted. Mr. Lunn manifestly 
holds the general opinion that the direction of the stroke is from the so-called 
positive plate to the so-called negative plate, forgetting that the terms positive 
and negative are merely arbitrary expressions, convenient for elucidating the 
actions of currents, but quite devoid of physical signification. But he allows 
that a stroke of lightning may sometimes ascend ; and that admission is note- 
worthy, <dthough (like Franklin's opinion) it ma^ be based on wrong data. 

Harris. — ^The next writer whom I quote is Sir William Snow Harris, F.R,S. ; 
but it should be well understood that he was probably very far from allowing the 
existence of an upward force in lightning strokes, for he expressly endeavours 
to account for the manifestations of this force by attributing to the supposed 
descending lightning a " terribly expansive power." In his detailed description, 
however, of the effects of the stroke (No. 951") at St. Martin's Church ^London) 
in July 1842, he uses the same very remarkable expression that Mr. Delaval had 
employed in describing the injury to St. Bride's Cnurch. Harris says that the 
clock-room floor of St. Martin's spire was left " as if blown up by gunpowder " 
{ThunderetomiSy p. 80). Perhaps these unconscious testimonies to the truth of a 
certain theoiy by its opponents are even more convincing than the conscious 
evidence of its advocates would be. 

2ll,eiQ^_In 184$ Herr L. F. Kaemtz, Professor of Physics at the University 
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of Halle, publighed his Complete Course of Meteorology. Thia was translated by 
Mr. C. V. Walker, F.R.S. ; and it probably forms one of the most instructive and 
copious treatises on meteorological science that has ever been written. He say s :— 
"There are numerous instances of lightning moving from below upwards.*' 
• • • "The spark probably leaves both bodies at once." He states 
that in the case of two clouds, he has actually witnessed this action of the light- 
ning spark (p. 347). 

Pouillet— In 1847 the well-known French philosopher Pouillet published his 
EUmoMde Physique, and thus alludes to the question of the direction of lightning 
strokes : — "Autrefois, on discutait beaucoup sur la question de sayoir si la foudre 
tombe du ciel, ou si elle s'616ve de terre vers les nuages ; c*6tait une sorte do 
dilemme auquel on croyait ne pouvoir 6chapper; mais ce que nous avons dit 




of a fluid, seems to avoid investigation into the manifest fact of the presence 
of a force, and consequently into the question of the nature and direction of that 
force. 




principal points 

frequently struck obliquely at their central and lower portions, wliilst their upper 
parts were not touched. He says that, in 174 cases (mentioned by Snow Harris) 
jof ships being struck, in not more than 44 did the top-gallant masts suffer. Ho 
alludes to the idea once entertained by Franklin, that discharges were constantly 
upwards ; but he does not agree with it. 

AragO. — In the Meteorological Essays of the renowned French philosopher 
Fran9ois Arago, translated by Lady Sabine, and published in England in 1855, 
the following important opinion (after reference to tlie Coldstream incident) is 
enunciated : — " I therefore admit without reservation the existence of ascending 
thunderbolts. I know that physicists of the first rank do not believe in it, and 
that they would even disdain to enter into any discussion on the subject ; but 
facts must be held superior to the most imposing authorities " (p. 176). 

Nasmyth. — In 1856 Mr. James Nasmyth, F.R.A.S., stated to the British 

Association that according to his observations " the form of lightning as exhibited 
in nature was simply an irregular curved line, most generally shooting from the 
earth below to the cloud above." • • • "He hwi never observed the zig-zag 
forms usually represented in works of art. " In the majority of cases he had ob- 
served that the course of the flash was from the earth upward to the heavens ** 
{B. A. Report, 1856, Trans, p. 14). 

Do Lft AiV6. — M. Auguste De La Rive, of the Geneva Academy, published in 
1858 an English translation (by Mr. C. Y. Walker, F.R.S.,) of his Treatise on 
Theory and Practice. He says: — ^'^The transports of ponderable matter by 
lightning ** * * * "are only an indirect consequence of the electric 
discharge ; and we, cannot deduce, as one is sometimes tempted to do, from the 
direction of a transport brought about by lightning the direction of the move- 
ment of the meteor itself. The question of descending and ascending light- 
nings no longer remains; and we can no longer conclude, as philosophers 
formerly did, that the lightning is ascending because it has raised a pavement,*' 
* * * " when once it is proved that all these circumstances are indirect 
effects of the dischar^** (III. p. 143\ M. De La Rive's argument would have 
been materially elucidated if he had stated what he meant by an "indirect*' 
effect ; and it would have been greatly strengthened if he had proved " that,*' 
according to his interpretation of the term, " all these circumstances " were 
"indirect" effects of the discharge. But both interpretation and proof are 
conspicuous by their absence ; and it seems probable that M. De La Kive (like 
M. rouillet) is confusing the question of fluid or matter with that of force. 

Fezgaapn. — Dr. Robert Ferguson, of the Edinburgh Institution, in his work 
on EUetrieity, published in 1866, says: — " Wheatstone's experiment shows that 
the discharge of a Leyden Jar proceeds from both coatings at once, and ends in 
the middle," * ! * * " MaUeucci foond b^ experiments with 
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laminsB of mica placed between cliarged metal plates that the discharge of the 
plates began simultaneouslj at each, the laminas next the plates being charged 
with their electricities respectively, whilst those in the middle were without 
charge" (p. C6). Here again (as in the cases of Adams and Thomson) we 
have notaole testimony in favour of the soundness of Symmer^s views, and in 
harmony with the meteorological facts recorded by Kaemtz and Nasmytn. 

Oanot.— -Ganot, in Ms weU known EUmerUa de Physique (translated by Dr. 
Atkinson), published in 1868, says : — " Lightning^ in general strikes from above, 
but ascending lightning is also sometimes observed ; probably this is the case 
when, the clouds being negatively, the earth is positively electrified, for all 
experiments show that at the ordinary pressure the positive fluid passes through 
the atmosphere more easily than negative electricity" (p. 831). Ganot thus 
holds the same view as Lunn, and treats the explosion of a condenser as a 
motion of a fluid. The last portion of the quotation, though a little obscure, is 
apparently in direct contradiction to Synuner's precise experiments made more 

than too years before. •, 

JohllB.— Writing to Nature in September 1871, the Rev. C. A. Johns, F.L.S.> 
gives an account of a coachman, driving a gentleman's carriage along a turn- 
pike road near Mr. Johns' house, being killed by an upward stroke of lightning, 
which shivered the man's felt hat into fragments. Mr. Johns also states that 
during the same storm he watched the lightning from his house, and everv flash 
he observed was double, composed, as he imagined, of an ascending ana a de- 
scending stroke. There seemed to be no difference of time between them— 
each appeared simultaneously. Mr. Johns also thought that when persons are 
killed by firesides in houses the lightning has not descended the chimney at all, 
but has ascended from the earth. All my researches lead me to believe that 
Mr. Johns' reasoning is] thoroughly sound ; and the meteorological evidence he 
adduced in favour of Symmer's theory is certainly noteworthy. 

Oraves In 1872 Mr. James Graves, writing to the Journal of the Society of 

Telegraph Engineers, makes the following remarkable communication (quoted 
in the condensed form in which the Society published it):— "People always 
speak of lightning falling, and never of ^ts rising or ascending, which must 
often be the case." • • • " Lightning is the joint work of the positive 
and negative electricity. When the proper conditions obtain between the earth 
and the cloud for the production of a flash, then both the positive and negative 
exert their utmost to approach each other, selecting the easiest available chan- 
nel, such as trees, bell wires, church steeples, &c." (p. 413). Clearly Mr. 
Graves's views are exactly in accordance with Symmer's well-founded theory ; 
but his communication seems to have been but little noticed. 

Tait— Prof essor Tait, F.R.S., in his lecture at Glasgow On Thunderstorms m 
1880 made the following allusion to the subject We are discussing :— " The 
motion of a flash of lightning cannot be detected ; hence when people say they 
SAW a flash going upwards or downwards, they must be * mistaken. It is ^n 
optical illusion." It is certain, however, that if the traces Uft hy %t are scienti- 
fically examined, the direction of the force of the explosion can be detected, and 
that 18 the point which has been so much ignored. 

Pamell —In a work completed in April 1881, but not pubhshed till 1882, 
after reasoning on the incidents adduced by me (then only eighteen in numl^r) 
showing an upward direction in the force of lightning strokes, and after dis- 
cussing the question from the aspect of admitted electro -statical law, I stated as 
follows •— ** In the case of the lightning electric spark we have two electricities, 
positive' and negative, lying respectively on either side of Uie great gap formed 
by the atmosphere. The combined force of the two potentials has accumulated 
to that sUge where the capacity of the gap is no longer able to restrain their 
fierce embrace : but there is no reason for supposing that positive hw at this 
time more attraction for negative than negative hw for positive. The con- 
clusion, then, seems irresistible that if there is any element of time m the case 
at all, the lightning spark leaves the two plates, the earth and the clouds, simul- 
taneously, and coalesces half-way between ; and this would result in «« invanable 
upward direction of the stroke immediately above the surf ace of the ground 
(p. 1B6). When I wrote the above I was unaware of Symmer s experiments, 

1 l>r. Atkinson appears to have tranriatod A«rf# aa "lightntog." 
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and I had not seen the writings of Franklin, Priestley, Beccaria, George Adams, 
Thomson, Nasmyth, Ferguson, or Johns. 

DamagO to Irees. — I shall conclude these extracts with two interestinje notes 
on the subject of trees damaged by lightning strokes. Professor J. H. Tice, of 
St. Louis, Mo, U.S.A., says that *' in his examination of trees that had been 
struck, in nine cases out of ten no trace could be found of the lightning entering 
the earth, but that the bottom of the tree showed that the force was from 
the earth upward" {Chambers^ Co, Pamphlet^ 1882, p. 16). And Professor 
Colladon, of Geneva, states that " when lightning strikes a tree it leaves very few 
marks or its passage on the upper part and roidale of the trunk.*' • « « 
" It is no uncommon thing to find the lotcer part of a tree literally cut by the 
lightning^ while the upper portion and the higher branches seem to have hardly 
suffered at all" (Times^ August 22nd, 1883). 



I now proceed to submit the details of 278 instances, the records of which 
demonstrate with more or less precision the existence of an upward direction in 
the force of the stroke. These incidents are taken from the collection of 1,147 
cases already mentioned. Of the remaining 869 cases, in 868 of them no indi- 
cation of the direction of stroke has been recorded, and in 1 only is evidence 
given of a downward direction. This incident is inserted at the end of the 
upward cases. In these cases it will be noticed that in the majority of instances 
the proof of the upward force of the stroke is to be found in the action of pro- 
jectmg, transporting, dispersing or scattering. Some of these proofs are by no 
means so strong as others.' But in every case of alleged scattering, however 
scanty may be the details or weak the evidence, I have felt that I was justified 
in brmging^ it forward. For it seems to me quite impossible, from a mechanical 
point of view, for a downward stroke to exercise any scattering or dispersing 
power ; whereas, the essential sign of an upward explosion or force is the projec- 
tion to a greater or less distance of the substances burst or struck by it. The 
reader can, of course, form his own judgment on each case according to the testi- 
mony adduced. It may here be mentioned, that although the whole list has been 
compiled primarily with the view of illustrating the direction usually taken by 
lightning strokes, the details will also be found to furnish important testimony 
as to the nature of these strokes, and especially in regard to the characteristic 
of mechanical force upon which I have already dwelt. (The numbers given to 
the following incidents have reference to my complete list.) It should be noted 
that only such details as bear on the subject of tne paper are recorded in the 
following list.' 

(III.). Upward Strokes. 

(3d)> Jt^tiT SrD, 1725. Mi}CBURT, Northamptonshire. A shepherd and 
five sueep killed. Near feet of shepherd were two round holes about 3 ft deep 
lltld h lilst in diameter, and growing narrower downwards. Near one of the 
sheep rthe only one wounded) the ground for nearly 2 yards aroimd was " torn 
up.'* The shepherd's clothes and shirt were torn into small pieces. " From the 
'* girdle downwards they were carried away entirelv and scattered up and down 
" tne field." The soles of his shoes were rent off and his hat torn to pieces. 
"The iron buckle of his belt was thrown 40 yards off." [Phil Trans, XXXII., 
366. H. A. 7, 104. Rev. J. Wasse, Rector of Aynho, near Mixbury.j 

(42). About 1750. Funzie, Fetijir, Scotland. A rock of mica-schist, 
105 ft. long, 10 ft. broad, and in some places 4 ft. thick, was torn firom its bed and 
broken into three lar^e pieces and several lesser ones. One piece 26 ft. long, 
10 ft. broad and 4 ft. thick, was simply turned over. Another 'piece 28 ft. long, 
17 ft. broad and 5 ft. thick, was hurled across a high point to a distance of 50 
yards. Another piece 40 ft. long was thrown still further. {Arayo 86.] 

(43.) August 6th, 1809. Swinton, Eccles, near Manchester. The 
house of Mr. Elias Chad wick. Attached«to it was a coal shed built of brick and 

1 There arc in my opinion twenty-tiro of those weaker coses. 

9 Thirty com* omy are printed of the 868 furnished by Col. FarneU. The others arc* however, pte« 
■erred at the Office of the Society, and may b« wtn by any one wishing to examine them.— Snnon. 



PABNBlii — OK VBA VAOBAmCAJ* CBAXJiOrkSJBTlOB OF LIOaTNINa BTBOKBB. ^ 

hydraulic lime mortar, supporting over it a water cistern formed of large stone 
flags. The whole shed was about 18 ft. long, 8 ft. broad and 11 ft. high above 
the ground. The foundations and bottom of the shed were about 1 ft. below the 
ground. The walls were 3 ft thick, and were strengthened by bond timbers. In 
the shed at the time was about one ton of coal. A " tremendous explosion " 
occurred during the thunderstorm, and the outside wall of the shed was removed 
from its upright position to one slightly inclined (but with copings intact), with 
one end 9 ft distant and the other 4 ft. distant from their respective onginal ' 
positions. The bond timbers were forced to a greater distance than the brick- 
work and seemed scorched. The wall seemed lifted from its foundations, and the 
portion removed contained 7,000 bricks. Including some walling thrown down 
the weight of material displaced was about twenty-six tons IMem, of Lit, and 
Phil, 8oc. Manchester, 2nd Series, II. 259. Mr. Matthew Nicholson writing to 
Mr. T. Henry, F.R.S.]. Note. — Mr. Henry deemed that this was a " returning 
stroke," like that at Coldstream (15), i.e. a stroke from the earth to the cloud. 

(41). July 1 1th, 1852. CHBRBOURa. The ship PatrioU. Mizon mast split 
for a length of 80 ft., ftnd a piece 6 ft. 6 ins. long, nearly 8 ins. square at one end, 
and pointed at the other, was thrown against some oak timber planking 262 ft. 6 ins. 
distant, which it struck at its thick end and penetrated to the extent of half its 
length. {Arago 88.1 

(115). August 6th, 1879. Trolley Bottom^ Flamstead, neab Luton. 
The " Wheatsheaf " public house. The wooden chimney piece in a room on the 
ground floor was slightly moved, " and a bottle of ink which atood there was 
thrown with some violence to the ceiling." [L. R. C, Mr. J. £. Groome (the 
landlord).] 

(188). August 21st, 1851. Jacksonville. U.S.A. A son of Mr. R. Yates 
was killed about 80 yards from his home. A nole 3 ins. in diameter was pierced 
through the front of the crown of his straw hat. " Most of the straw was carried 
entirely away, and around the edges of the hole all the straws were pointing up- 
wards/' \_Am. Joum, Seienee, XIII. 134, 1852. Prof. W. Coffin, of HHnois 
College, Jacksonville]. Note. — Professor Coffin adds that the appearance of 
the hat denotes that the boy was killed by a " return stroke.*' 

(196). July 1st, 1826. Great Malvern, near Worcester. A shelter 
hut of rough masonrv on a hi^h ridge above the village. A large crack was 
made on west side of hut extending from near the ^ound to the frame of a small 
window, above which the iron roof was a little indented. The fragments of 
stone from the wall were all on the west side of the house. The thundercloud 
approached from the west. (The narrator inferred from the two last circum- 
stances and also from the appearance of the rent, that the stroke was upward. 
The Encyclopmdia BriUmnica (8th Edition, p. 583) calls this incident " one of the 
most interesting cases of the ascending bolt " on record. [Edin. Joum. Science, 
N.S,, X. 83. Mr. John WiUiams.] 

(251). May 6th, 1830. Roundhay Park, near Leeds. An ash tree 
struck. Mr. Howard, F.R.S., says :— " The appearances which I examined indi- 
cated rather a returning stroke than one from the clouds." The tree was split 
through the whole length of the stem (about 8 ft.) in several rifts. The bark 
was thrown off all round from within 1 ft. of the bottom to near the insertion of 
the boughs, and there was a score in the remaining bark connecting the bare 
part with the ground. IHoward, XXX. 353. Mr. L. Howard, F.R.S.] 

(253). June 11th, 1849. Edmonstone, near Edinburoh. Grounds of 
Mr. Wanchope, on the Dalkeith Road. The trunk of an oak tree 14 ft. in girth 
was rent from top to bottom. ^'A large mass from the northern side of the tree 
was driven out and carried tlirough the air 127 ft. in the direction of the mag- 
netic meridian, West-north-west. Its weight was 2i cwt." The main stem was 
entirely denuded of bark, which was scattered widely around. The roots were 
found considerably split and blackened. [Brit. Assoc. Report, 1850, p. 13. 
Professor Phillips, F.R.S.]. 

(279). January 25th, 1757. Lostv^ithiel Church, Cornwall. Above 
20 ft. of the upper pari of spire wore thrown down and dispersed in all directions, 
and some pieces were founa at the distance of 200^ard8. The vane was thrown 
down and bruised. Its socket was rent open " as if it had been burst by gun- 

Eowder, and in such a manner as could not well be occasioned by the falL" 
Ph9l..Tran8. L. 198. Mr. John Bmeaton, F.R.S.]. 
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(288). February 18th, 1770. Sunday. St. Reverne's Parish Church, 
Ck)RNWALL. During morning service. The vicarage seat near the reading desk 
was torn into many pieces, and a large piece of oak near it was thrown to a dis- 
tance of 20 ft. Tne vicar's sister, sitting on the vicarage seat, was knocked 
down senseless. She had pattens on. and the wooden part of one of them mras 
broken into three pieces. Portions ox it and of her shoe were burnt. The lo^rer 
parts of her body, with her stockings, apron and petticoats were burnt. The 
spire was rent. " The stones were thrown from the spire on the tops of many 
houses in the Church Town." One stone that had fallen through the roof of a 
house was found to weigh 14 lbs. The stones were scattered in all directions. 
Some of them, '* not very large, were found but a little short of a quarter of a 
mile." IPhil, Trans. LXI. 71. Rev. Anthony Williams, Rector of St. Keveme's.] 

(304). June 8th, 1878. Ashford, Kent. A farm labourer standing under 
a willow tree was struck. The tree was found to be partly denuded of bark, and 
the man's boots were at its foot ; but he himself was lying on his back, 6 ft. off, 
quite naked except for a part of the left arm of his flannel vest. He was con- 
scious, but much burnt all over his body and his leg was badly broken. '' The 
field around was strewn with fragments of the cloUiing.*' The right boot was 
much torn, and the sole was rent and burnt The left boot was torn and twisted 
into fantastic shapes. The man stated that he was enveloped in a blinding light, 
" and was hurled into the air, coming down on his back all of a crash and never 
losing consciousness." Along each thigh and leg was a broad indurated band of 
burning. [Joum, Soc, Arts,, Dec. 1879, p. 66. Dr. G. Wilks, of Ashford.] 

(348). July 26th, 1849. West Street, Whitbchapel, London. In 
front of a house on the south side of street, was a wooden spout forming the 
lower portion of a rain waterpipe. The stroke rent off a piece of the spout 7 ft. 
long, and "hurled it with great violence into the back yard of one of the opposite 
houses which abutted on the north side of the street.'* [PAt7. Mag. 35, p. 161. 
Mr. Radcliff Birt, writing from Bethnid Green.] 

(361). May 1st, 1862. Moredun, near Edinburgh. A large ash tree on 
the grass lawn at Mr. D. Anderson's house. A portion of the tree on its west 
side 2ft. broad and 6 ins. deep, extending from 3 ft. above the ground to the top, 
was entirely torn away. The fragments were thrown to various distances, some 
as far as 2i2 feet. One piece 6 ft. long and about 6 ins. in diameter was thrown 
to a distance of 180 ft. The pieces were about 120 in number, and most of them 
varied from 6 to 8 ins. in length. They were dispersed all round the tree, and 
several had their ends stuck deep in the ground. " The pieces, as they now lie 
scattered about all denuded of their bark, have more the appearance of being blown 
into their present grotesque positions witli gunpowder than by a stroke of 
electricity." [Edin. Neuo Phil Joum. Vol. 16, p. 297. Mr. McNab.] 

(362). AuausT 14th, 1868. A Hill in Scotland at the North Side of 
the Spey. At the top was a bare conical point of red granite, 30 ft. in circum- 
ference, and about 6 ft. above adjacent soil. A trench was ploughed in the hill- 
side between a peat moss at the bottom and the rock in question. £very stone 
within this trench was smashed. A hole was made about 4 ft. deep and 16 ft. 
in circumference close by the rock. The latter was shattered into pieces, and 
*' several of them weighing 2 or 3 cwt. were thrown to a distance of from 20 to 30 
yards." lEdin. New Phil. Joum. 9, p. 126. Dr. James Stack.] 

(396). July 24th, 1880. Moylough, Co. GtAlway. A field near Moylough 
Church. A long branching furrow was upturned in the groimd as if by a plougli, 
a deep hole being bored at each end of six terminal branches, and *' the earth 
roimd the holes being raised as if pushed up from below. Tufts of grass were 
scattered 30 and 40 yards from the place." [Nature, August 12th, 1880.] 

(686). Prior to 1876. A Railway in England. During a thunderstorm 
a driver was just starting an engine when ^^ a flash of lightning struck the trailing 
axle, passed up through the foot plate and struck the regulator handle, splitting 
it right up from bottom to top." [Eng. Meek., September 24th, 1876. Mr. J. 
H. Chalmers.] 

(832). July 11th, 1806. Moreton Churchyard, Devonshire. " The eartli 
was torn from several graves, and human skulls tlirown to a considerable distance." 
[Ann. Reg. 426.] 

(838). August 8th, 1806. Bushey Heath, near Hickbcansworth. A 
woman when running into her cottage for shelter was .killed. Her limbs were 
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torn off, and " one of her legs was found 20 yards from her body.'* [Ann. Reg. 

Qu2), June 3rd, 1835. I/)nosight, near Manchester. Near the 
'* Shakespeare " Inn. A man named Richard Shuttleworth was struck dead. At 
the moment when he was killed, several persons *^ witnessed explosions of electric 
fluid at different points on the road, just as if so many pistols had been fired out of 
the ground. One of these explosions appeared to have taken place under Shuttle- 
worth's right foot." The shoe heel was torn asunder and the upper leather torn 
out. The right stocking was much burnt and a long gaiter was torn open. His 
person from the right foot up to the head had marks of scorching. His hat was 
burst outwards on each side of the head. One side of his umbrella ''was per- 
forated by a number of small holes as if a charge of small shot had been nred 
through it from the inside, the fibres of the cotton showing very clearly in which 
direction the perforations had been made." [Ann, Reg, 89.] 

(912). January 11th, 1761. Church at Brbag, Cornwall. Tower rent 
almost from top to bottom. South-east pinnacle split into a tliousand pieces 
and scattered all over the spacious churchyard. "The lightning must have 
passed directly up the tower, through the midst of the wall, the outside of which " 

* • • "is quite bulged out between the first and second ring." 

* * * "The stones of the pinnacles and battlements were scattered in 
all directions ; one of at least 150 lbs. weight fell on the top of a house about 60 
yards to the south, another was cast full 400 yards to the north, one very large 
one to the south-east of the church." IPhil. Tram, LIT., 507. H.A., 11, 621, 
Rev. W. Borlase, M.A., P.R.S.] 

(915). July 19th, 1785. Coldstreak, N.B. Just across the Tweed. James 
Lauder sitting on fore part of a cart driving two horses. The cart was loaded 
with coal. Lauder and the two horses were killed. The cart was overturned. 
Many pieces of coal were thrown out to a considerable distance all round the cart. 
The hair of the horses " was much singed over the greater part of their bodies, 
but this was most perceptible on the belly and legs." Mr. Brydone picked up 
fragments of Lauder's hat which had been torn into innumerable small pieces." 

* • * "Part of his hair was found strongly united to some of the 
fragments which had composed the crown of the hat." His clothes were torn to 
pieces. About 4^ ft. behind each wheel was a circular hole about 20 ins. diameter, 
whose centre was exactly in the track of the wheel. " The earth was torn up as 
if by violent blows of a pickaxe," and the small stones and dust were scattered 
on each side of the road. A witness observed " the dust to rise at the place." 
Mr. Brydone refers to the place as "this electrical mine," and lie says : — ^^ From 
the whole it would appear that the earth had acquired a great sitperabundance of 
electrical matter which was every where endeavouring to fiv off into the atmo- 
sphere." [Phil. Trans. LXXVII. Mr. Patrick Brydone, F.ft.S.] 

(925^. Summer 1787. Tacon, near Beaujolais, France. Two persons 
shcltenng under a tree killed. Portions of their hair were found in the top of 
the tree, and parts of their sabots among the branches. [Arago^ 175.] 

(926). August 29th, 1808. Paris. A workman in a pavilion with a thatched 
roof, near L^Hdpital de la Salpetridre, killed. Portions of his hat were f ouhd 
inserted in the ceiling. [Araso^ 175.] 

(942). June 18th, 1829. Toothill, Essex. (Between Epping and Ongar.) 
A windmill. At the ground near the iron braces under the stairs *^ it (the stroke) 
tore up the stones and gravel." There were some heavy weights on the lower 
floor near the western side of the mill. " Here it tore up a large space of the 
floor, the weights were ejected into the yard to a considerable distance, and the 
boards were forced off as before with great violence and thrown in every direc- 
tion." " The roof it (the stroke) completely drove off and nearly all the boards 
round the mill as far as the floor." * • * u gy^ii ^^^ ^\^^ violence 
of the explosion that a great man^ pieces of the boards and large fragments of 
the mill were thrown into the adjoining fields to an amazing distonce, and some 
of them must have ascended to a great height in the air, as they were obsen^ed 
sticking upright in the hard ground as if driven by a pile driver." [Howard^ 
321. Mr. Thomas Squire, of Epping, a friend of Mr. Howard.] 

(1012). May 3l3T, 1875. (Concordia, Argentine Republic. The Brazilian 
Vice-Consurs house. With a flagstaff 18 ft. high over the front door. Paving 
tiles torn up at the foot of the lower bolt of door. Flagstaff was shattered longi- 
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tudinally into several pieces. One piece 10 ft, long and 2 ins. broad was thrown 
on the roof of a hoase 50 yards distant. ^TeL Journal^ Sept. 15th, 1875. Mr. 
J. H. BlomfieldyOf Concordiai] 

(1017). February 25th, 1876. Paionton, Torbay. A house on a prom- 
inent^ headland close to the sea, with a flagstaff in front, 50 ft. high and stayed by 
four iron wire ropes ending at the ground in mooring chains. At the point 
where each mooring chain was fixed, a hole about 12 ins. deep was formed in the 
ground. Five scores were ploughed in the ground all roughly radial to the flag* 
staff. Flagstaff above wire stays was split into pieces. "Fragments of tho 
shivered wood were found 150 ft. to windward, measured distance.^' [Quarter fy 
Joum. of Met, Soe.^ Vol. II. 1875, p. 429. Mr. D. Fidgeon, owner of house and 
witness.] 

(1032;. August 1st, 1846. St. George's Church, Leicester. The 
steeple was burst asuuder and parts of it were thrown in every durection* 
" Fragments of stone were found several hundred feet from the spire, and lying in 
all directions from its centre.'' From measurement and calculation it was esti- 
mated that no less than 100 tons of stone were blown down, and that the average 
distance to which this mass was projected was dO ft. The black varnish on the 
clock faces that were struck ** presented the iippearance of having been swept 
over by a terrific current of air." [Journ. Soc. Arts (1846-7), 86. Mr. fc. 
Highton, C.E.] 

{1080), March ISth, 1844. Coast of Ireland. A martello tower. An 
endless iron racer 4 ins. broad and 1^ ins. thick was laid on a banquette or step 
18 ins. higher than the roof of the tower, and intended for the wheels of the gun 
platform to move on. The roof was flat, of an oval shape, and surrounded l^ a 
thick stone parapet 4 ft. higher than the banquette, parallel to the racer and 
about 1 ft. distant in front of it. Close to the foot of the banquette was the 
mouth of a lead rain-water downpipe. Between the mouth of this pipe and the 
racer the stroke broke out from the banquette apiece of masonry weighing about 
4 lbs., " which it hurled over the parapet (4 n, high) to a distance of about 
50 yards in front." [Aide Memoire to the Mil, Sciences^ I. 391. Colonel K. J. 
Nelson, R.fi. Sketch given of roof of tower.] 

(1147). February 22nd, 1884. St. Mary's Church, Kidwelly. Tho 
spire was shattered. Some stones were " hurled a distance of 300 yards." The 
roof on north-west side of nave was completely riddled by falling debris^ and 
some pews in the church were thereby 'literally smashed to matchwood." At 
a house in Causeway Street, between which and the Church the Town Hall inter- 
vened, a stone 12 ins. long and weighing about 30 lbs. crashed through the roof 
and eeiling into a room where two men were sleeping, but they were not struck 
hy it The roofs of several other houses were fuso damaged. \Westem Mail, 
February 23rd, 1884. South Walee Daily News, February 23rd, 1884.] 

(IV.). Alleged Downward Strokes. 

f he following is the solitary incident which I have been able to obtain in 
evidence of the existence at the surface of the earth of a downward force in 
lightning strokes* 

(185). June 16th, 1873* Kansas City, Mo., U.S.A., Sunday afternoon. 
On the platform of a promenade at the " Amphitheatre," iti the fair groimdp, a 
young lady and a young gentleman \v^ere sheltering during ft thunderstorm under 
an owe tree. They were 15 ft. from the trunk, and within 3 or 4 ft. of the over» 
hanging boughs, when the stroke occurred. The description of the event com- 
mences with these words : " An electrical discharge sought them out on its way 
from the clouds to the earth." The record states that the plank on which the 
lady stood was found to be pierced like as by a musket ball, "the upper side of the 
perforation being smoothly depressed, while underneath it was jagged and en- 
larged." One of two white pine posts, 1 foot in diameter, supporting the beam 
under the planks, was split along its length, andthe other one splintered, wliibt 
the beam between the two was fissured. The ladjr was killed, the gentleman with 
her was crippled, and many of the spectators received a violent shock. The shoe 
of the lady was torn into shreds, the right foot had a well-marked groove on it ; 
the body, hair, and clothes were burnt, and there was a red mark on the chin " as 
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if by a violent blow." No marks were found eitlier on the trunk of the tree or on 
its branches." [Americcm, Journal of Science, VI. 167. Account by the Rev. 
JSorace Hovey, M.A.] 

I beg to submit the following comments on this narrative : — 

(n. The account is not given on scientific authority. 

(2^. The words with which it commences appear to imply a preconceived 
opinion on the part of the narrator in regard to the direction of lightning 
strokes ; and it seems to be inferred to some extent by this gentleman, who was a 
minister, that the stroke was, as it were, purposely directed from the clouds, or 
from heaven, on these young persons, who were spending in a rather secular 
manner (for the platform seems to have been intended for dancing) their Sunday 
afternoon. 

(3). If the stroke were really from above, the absence of any traces in 
the overhanging boughs of the tree, and the restriction of the principal effects of 
the stroke to the pla^orm and the timbers below it, are very remarkable facts. 

^ (4), Unless the narrator were present himself at the time (which is in the 
highest degree unlikely), he must have received the account from some other 
person, and it has therefore the more chance of being incorrect. 

(6). When the lady was thrown down, surely such of the bystanders as were 
not affected by the shock must have crowded round to offer assistance, or to learn 
what had happened ; and it was probably only after they had walked over and 
trodden down the hole that is mentioned, that its existence and condition were ob- 
served. To such a circumstance as this would the ^^ smoothly depressed " state 
in which the upper surface of the hole is alleged to have been found probably be 
due. 

{[6). But if the plank was of soft white pine, as appears to have been the case, 
is it conceivable that any sort of blow coula have struck it either from above or 
from below without to' some extent splintering or cracking the edges on both 
sides ? 

(7). With the single exception of the " smoothly depressed " state of the 
upper side of this hole in the plank, all the circumstances of the stroke are 
in harmony with an upward direction of force. 

(8). On the whole I submit that the evidence afforded by tliis case in regard 
to the existence of a downward force is by no means trustworthy. 

(V.)i StniMABY, 

That physical foroe, manifested in mechanical work, is one of the principal 
oharncteristics of lightning strokes, is a proposition which I think few 
persons, after considering the facts related in this paper, would be inclined to 
controvert. So far as my own investigations and studies have reached, I 
should be strongly induced (as I have already said) to class mechanical work 
as the main effect of these strokes. Experience appears to indicate that the 
more powerful the stroke, the less does it evince heat work ; and indeed all 
laboratory experiment and mathematical reasoning would appear to confirm 
the truth of this theory. It is well known that when an intense electrical 
discharge is transmitted through loose gunpowder, the latter is not ignited, 
but is merely scattered. The less we treat a b'ghtning stroke as an 
electrical current, subject to the laws of batteries and machines, and the more 
we look on it as an electrical mine or explosion, the sooner I think shall we 
arrive at the laws of the source and action of geo-electricity, and of geo- 
dynamios. In regard to the question of the general direction of the foroe of 
lightning strokes, it seems to me that we are in a satisfactory condition. 
That there should be difficulty after careful and close research in obtaining 
even one single authentic case in history wherein the action of a downward 
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force can be proved, is in my opinion a vindication of the theory that holds 
these actions to be invariably upward. And that there should be fcnrtii- 
coming at least as many instances as 256 (nearly the whole of them being 
from the pens of those who conceived no other idea bat that these strokes 
always descended) in which clear proof of an upward force is established* 
must I think be admitted to confirm the negative result just mentioned. I 
cannot imagine how the great number of neutral cases can be supposed to 
affect the question one way or the other, except that there is every reason to 
expect that, if the narrators had not been imbued with the popular precon- 
ceived notion on the subject, a considerable number of these records would 
probably have contained evidence on the side of the upward theory. Well, 
then, in my opinion the whole case stands thus : laboratory experiment and 
electro-statical law declare that the direction of a lightning stroke in regard 
to the ground ought to be towards the opposed plate of the electrical con- 
denser, ue. upwards. And a close research extending over several years into 
the manner in which Nature has acted in these matters, appears to me to de- 
monstrate that these strokes actually have been upwards. 



Ok tHE Reduction of Tehfebatube Means from Shobt Sebibs of Obsebva- 
TtoNs to the equivalents OF LoNOEB Pkbiods. By Dr. Julius Hann, 
Hon. Mem. B.Met.Soc. 

[Bead December 17th, 1884.] 

I have recently had the honour to lay before the Academy of Science in 
Vienna the first part of an investigation into the climate of the Alpine 
districts of Austria, which has taken up a good deal of my time ; and in 
it I have endeavoured to reduce the monthly and annual means of all the 
temperature observations from those districts for the interval from 1848 
up to 1880, and in some places up to 1884, to the mean for the thirty years' 
interval 1851-80. This process was found indispensably necessary, even 
though the great majority of the stations which were available yielded results 
which were not directly comparable inter se. In this country, however, the 
observers are almost idl volunteers and unremunerated, and consequently we 
possess a large number of records of short duration and for various periods. 
It is universally admitted that the reduction of mean values derived from 
short periods to one and the same period of longer duration is absolutely 
necessary for our climates. Temperature tables which contain only unre- 
duced means from a number of records of short duration, and afford no 
materials for effecting their subsequent reduction to the uniform standard 
period, are comparatively of little value. The great work of the Smithsonian 
Institution on the Temperature of North America is not free from this grave 
defect, and therefore the state of our knowledge of the distribution of tempera- 
ture in that continent is still far from satisfactory. 
The process of reduction under consideration, which has been carried out 
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on an extensive scale by Wild in his great work on the Temperature of the 
Russian Empire, as well as by the Meteorological Office and by Buchan in 
their discussions of the Temperature of the British Isles, has been as yet 
applied only to stations which do not differ seriously in elevation. On the 
other hand, Dove, who is generally recognised, at least in German works, as 
the first proposer of this mode of reduction, as well as Hellmann more 
recently,' have remarked that the process is not nearly so trustworthy in a 
mountainous region, and that the limits of its applicability are uncertain. 

Of late years the vertical distribution of temperature in the Winters of 
1879-80 and 1881-2 has forced us to recognise the remarkable fact that 
while low temperatures and even severe cold prevails in the lowlands a mild 
temperature may exist even at a moderate elevation, and has impressed upon 
our minds the serious weight to be attached to the remarks above mentioned. 
The entire process of reduction rests on the assumption that over considerable 
areas the simultaneous deviations of temperature from its mean value are 
nearly constant, as well in sign as in amplitude. In other words, although 
the monthly and yearly means of temperature in different years may vary 
within wide limits, the difierences of temperature between adjacent stations 
remain nearly constant for the same intervals of time.' 

This condition is admittedly true for stations at a reasonably uniform eleva- 
tion ; but, on the other hand, as above stated, we know that frequently in the 
late autumn and early winter an anomalous distribution of temperature with 
height prevails, so that the temperature rises with the elevation and the 
differences between the upper and lower stations change their sign. The 
question then arises, — ^Is it admissible to apply the usual method of reduction 
to mountain stations ? 

It was necessary for me to find an answer to this question before I could 
carry out the reduction of the entire mass of data in my hands to the period 
1851-80, and I took this opportunity of testing the whole principle of this 
reduction in general with regard to its accuracy and the hmits of its applica- 
bility ; and such an inquiry has, I believe, not been carried out before. 

To this end I selected a considerable number of schedules of observations 
possessing the character not only of superior accuracy but of long duration, 
and determined the differences of temperature between the stations in pairs 
and for each individual month and each year. My object was to obtain as 
many combinations as possible as regards differences in distance as well as 
in elevation between the stations. I give here a portion of one of these 
tables as a specimen. Not less than fifty of such pairs were calculated.' 

1 ZeUschrift der OsterreichUchtn Gesellschaft/Ur Zleieorologie, Vol. X. 

* Lamont (as early as 1839) seems to have been one of the first to point out this 
fact, and to base thereon the redaction of short period means to longer periods. 

B At the same time I should remark that such tables of temperatare differences were 
calcttlated for all Alpine stations as compared with central stations, in order to ealcolato 
the normal valnes for the period 1861-80 for the monthly and yearly means of the differ- 
ences. This mode of calculation offers great advantages, for it enables one to detect the 
larger errors o( observatioq or Oi^calation^ and aQords a. continual oheok en the oonect* 
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KBBICgvONSTBB— VXBNKA. DlFrBBEMCOBB OF TbUPEA/LTOBB CbKTIOBADB.^ 

Distance 55 Kilom. AH = 20 metres. A long. = o°-ii'. A lat. = o°-46'. 



Year. 


Jan. 


1875 




— 0*2 


1876 


— 0*1 


1877 


— 04 


1878 


— 0-2 


1879 


—01 


x88o 


—0-4 


z88i 


-05 


1882 


-04 


1883 


— 0-1 



Feb. 



6 
o*i 

4 

05 
0-6 

0-3 

0*3 

0*9 

•3 



Mar. 


April. 


May. 









— O'X 


— 08 


— o'4 


—07 


-08 


— o'8 


—07 


— X-2 


— 06 


— 06 


-0-8 


-05 


— o'6 


-o'9 


--0-8 


— 05 


— 07 


— 05 


— 0-9 


-07 


— 1*0 


— 0*2 


-09 


—0-6 


— 09 


— 0-5 



June. Joly. 



o 
— 0*2 — 0'8 

— 0-8 — o'8 — o-2|— o*9 
— 1-2 — 06 —07' — 0*6 
04 -.0-3 
o'9 — o*6 
o*5 — 07 
0*9' —07 
I'O — o'8 
0-8 —0-6 



Aag. 



o 

—1*1 
— 1*1 

— 1*2 

•8 

■0*6 
07 

'•4 

— 1*2 



Sept. 



o 
-O'Q 

-r8 

-1-5 
-08 

-o*9 

-07 

-07 

-o*9 

-04 



Oct. Nov. 



o 
07 

04 

-1*1 

■0-5 
.0-8 

'5 
0*6 
05 



0-8 

^•4 
-i-o 

-1-2 
04 

•9 

•8 



Deo. 



--o*6 



03 
08 
0-3 
•8 
08 
•I 
8 
06 

05 



07 
0-8 
07 
0'6 

06 

-0-7 
0-6 



The deviation of each difference from the corresponding mean was then 
determined, and a mean was cast from these deviations irrespective of their 
signs. In this way I determined the Mean Deviations of the Differences of 
temperature, or their Mean Variability, and thus obtained a measure of the 
accuracy of the mean values. 

I had likewise calculated for more than 80 stations in the Alps, each 
yielding records for at least 25 years, the mean deviations or the mean varia- 
bility of the monthly and yearly means of temperature, and so I was able at 
once to demonstrate the advantages which this mode of reduction offers in 
the way of increasing the comparability of the mean values. 

The subjoined short table gives a summary of the variability of the monthly 
and yearly means of the temperature in the Alpine regions, and also in* 
stances of the variability of the temperature differences under different con- 
ditions. 

COMPABIBON BETWEEN THE UBAN DEYUTI0N8 (yABUBILITY) OF THE MONTHLY AND YEABI<Y 

Meam of tbmpebatube and of the Differences of the means, 

L Mean Vabiabilitt of the Monthly and Yeablt 
Meant of I^empbbatube GsNTiaaADB. 



Months. 


orth Side 
of Alps. 


i 

t 


4 

> 


Eastern 
Alpine 
Valleys. 


South 
Tyrol. 


>onthem 
base of ' 
he Alps. 




Jz; 


A 




OQ 




UU 4A 


December .. 


255 


222 


263 


1-62 


1-70 


January • . 


1-97 


r 1-68 


2*28 


1*33 


1-66 


February .. 


210 


203 


2-24 


149 


I '55 


March .... 


1*55 


1-82 


1-65 


i'47 


Z'29 


April 


I'24* 


1*28 


I-27* 


098 


I '04* 


May 


1-87 


176 


161 


160 


147 


June ..... 


lOI* 


I'lO* 


0-88* 


0-93* 


1*02 


July 


1*29 


1-37 


0-97 


ri4 


o'98* 


Angast ... 


1*24 


1*45 


X'OO 


I '03 


I "03 


September.. 


I'll* 


i'37* 


I'OI 


0-98* 


0-98* 


October .... 


1*29 


170 


1-58 


1*12 


I '29 


November . . 


1*64 


172 


1-59 


1*23 


1*25 


Year .... 


0-68 


o*6o 


0-66 


0-45 


0*55 



ness of the ealonlation itself and on the trustworthiness of mean values. It also 
gives faoiliiies lor difioovering if any changes in the exposure, &q, of the inatruments 
have taken place. 
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Pbobable Eruob 


OF THE 


30 Ybabb' Mkah. 


Winter .... 
Spring . , . 
Summer . . 
Autumn . . 


o 

0-35 
0*24 

o*i8 

0'2I 



0-31 

025 

0-20 

0'25 



036 

0*24 

0*15 

0*22 




023 

0*20 
0*16 
0*17 



025 

0*20 

0'i6 
0-18 


Tear 


O'lO 


o'og 


0*10 


0*07 


0-08 



II. Mean Variabilitt of the Difference of Temfebatube between the 

Stations in Paxes. 



Distance Eilom. 

Difference of 

Height Metres. 


Group. 

I. 

430 
240 


Group. 

n. 

160 
150 


Group. 
UI. 

40 

X20 

•42 

•38 
•40 

•31 
•25 

•24* 

•31 

•3a 

•28 

•28 

•27* 

•36 


Group. 
IV. 

35 
70 


Group. 
V. 

45 
660 



1-33 

i'i3 
X'24 

73 
•40 

•34* 

•39 
•42 

'30* 

•49 
76 


Group. 
VL 

40 
X540 


Group. 
VII. 

50 
1700 


December . . 
January .•.. 
February..,. 

March 

April 

May 

June 

July 

August .... 
September .. 
October .... 
November .. 


0-98 
•87 
96 
7i* 

75 

76 

•52 

•47* 
•52 

•56 

•57 
•84 


•66 

•63 
•73 

•43 
•37 
'47 
•38 
•38 

•37* 
•42 

•41 
•5a 



•27 

•26* 

•28 

•ai 

'30 

•25* 

•26 

•30 

•32 

•26 



x-68 

172 

x-63 
1*04 
•52* 
•66 
•65 
•68 

•67 
70 

•82 

X'25 


i-3a 

x*38 
•81 

.32* 

•38 

•41 
•48 

•52 
73 
•87 


Year.... 


•31 


•24 


•15 


•13 


•27 


•39 


•32 



Qrowp L Bfile-Kremflmanster, Munich- Vienna. Oroup II, ErexnB-Munieh, Erems- 
Vienna, B&le-Altstatten, Vienna-Graz, Vienna-Budapest. Group III, Krems-Isohl^ 
Krems-Linz, Krems-S. Florian, Krems-S. Georgen, Laibach-RudoUswerth, Laibach- 
Krainburg, Laibach-Stein. Group IV. Vienna-Krems, Vienna-Modling, Vienna-Gutten- 
Btein, Vienna-Kalksburg, Vienna-Hadersdorf. Group V. Elagenfurth-Sachsenburg, 
Klagenfurth-S.Lambrecht,Klagenfurth-Hau8dorf , Klagenfurth-Steinpichl, Sachsenburg- 
Tarraoh, Sachsenburg-PrSgratten. Group VI, Obir-Klagenfurth, Obir-Laibach, Obir- 
Hiittenbcrg. Group VII Schafberg-Isohl, S. Bernard-Geneva. 

It will be seen at once from these tables how mnoh less is the variabilitj, and 
how much greater therefore the accuracy of the means of temperature differ- 
ences, than of the mean temperatures themselves, for the same number of years. 
This is even more striking if we calculate the number of years which are 
requisite to reduce the probable error of the mean values to ±(f'l. The 
figures in the column Winter refer to an ordinary Winter month, e.g. Decem- 
ber, January or February, and not to the mean of the Winter season ; 
for similarly the other seasons. 

NUKBEB OF YeABB BEQUISrTB TO IN8UBB AN ACCUBACT OF +0^*1 CENTiaBABB IN MoNTBLT 

Means of Temfebatube. 



Season. 


North Side 

of the 

Alps, 


High Alps. 


South-eastern 
Alpine 
Valleys. 


South Tyrol. 


South Base 
of the 
Alps. 


Winter .... 

Spring 

Summer .... 


370 
180 

100 

130 


290 
X90 

130 
x8o 


400 

X70 

70 

X50 


x6o 

»30 
80 

90 


190 

120 

80 

100 



82 
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NUMBEB OF YSABS BBQUZBITB TO OrfB AH ACCUBACT OT +*'*1 IB TbKPBBATUBB DlVrXBBHCBB. 



Distance 
Eilom. 


Difference 

of Elevation. 

Metres. 


Winter. 


Spring. 


Summer. 


Autnran. 


- -- 

Year. 


440 

173 
70 

32 


150 
150 

"5 
70 


85 

35 

17 

5 


38 

»3 

7 

4 


29 
10 

8 
5 


47 
22 

8 

6 


zo 

4 

2-3 

z 



It is, of coarse, out of the question in our climate to think of attaining 
an aocnraoy of ±0^*1 in the monthly means, inasmuch as it would require 
for the monthly mean observations of many hundred years in Winter, and 
even in Summer of nearly a century. We see, however, from the second 
short table that if the distance between the stations to be compared is 170 
kilom., and the difference of levels slight (150 metres), then 85 years are 
Boficient to secure an accuracy of ±0°*1 for a winter month, while 10 years 
are enough for a summer month. If we have a normal station, distant only 
70 kilom. from the station to be compared, then 17 years will suffice even in 
winter, and as few as 8 in summer, to attain the desired accuracy of d:0^*l 
in the monthly means. We are therefore in a position by the aid of the 
mean differences of temperature to determine from corresponding years very 
accurate relative mean values for a large area of observation, so that we can 
depend on our temperature comparisons down to ±0^*1. (I am naturally 
treating of the probable error due to the variability of temperature means, 
without reference to other sources of error.) 

We must now consider the results when the difference in elevation between 
the stations is considerable. This we can see from the following short table : — 



Stations. 


E 

69 
86 

532 

17 

50 
88 


AH 


Winter. 


Spring. 


Smimier. 


Antamui 


Year 

•16 
•24 

•24 
•35 
•35 

•30 


Hdttenberg-Graz 

St. Lambreoht-Graz . .' . . 
Schafberg-St. Bernard.. 

Schafberg-lBchl 

Obir Laibach-Hattenberg 
St. Bernard-Geneva .... 


440 

690 

700 

13 10 

1510 

2070 


•47 
72 

•99 
176 

1*53 
1-36 


•44 

•45 
•92 

•50 
•61 

•54 


^47 
•42 

•58 
•46 
•60 

•39 


•48 
•48 

Z'OO 

75 
•78 
•67 



This shows us that, even with slight distances between the stations, when 
the difference of level is great, the variability of the temperature differences 
erec in summer is very considerable. 

If we calculate the number of years required to give an accuracy of ±0°*1 
in the mean differences when the differences of elevation are great, we obtain 
the following figures : — 

NUKBBB OF YeABS BBQUISXTB TO OIVB AN AOCUBACT OF ±0°*1. 



Stations. 


Winter. Spring. 


Sammer. 


Aatnmn. 


Year. 


Rchafbere-lHcbl ..........*- 


230 

73 
170 

_ '35 


19 
63 

27 

21 


15 
25 

27 

II 


41 
74 
45 
33 1 


9 

4 

9 
67 


l?ohafberg-St. Bernard 

Obir GroQD 


St. Bernard-Geneva 



I« 



ttAim-^ON THB BEDUOnON 09 TBllPEBATUBB KBaom. 



8B 



Even in these extreme oases the mothod of differences affords great advantages. 
In the summer half-year especially, even in short period records, their aocnraoy 
is very high. In winter, the probable errors are certainly more considerable, 
bat they are always small when compared with the micertainty of mean values. 
. It is very instructive to examine the comparison of the differences Schaf- 
berg-Ischl with those of Schafberg-St. Bernard. The last-mentioned station 
is distant 582 kilom. from the Schafberg, and the difference of level is 700 
metres ; and yet it is much better to deduce the normal monthly means in 
winter for the Schafberg by means of differences from St. Bernard than from 
Isehl, which is quite near at hand (distance 17 kilom.). For the same num« 
ber of years the probable error for a winter month in the case of the St. 
Bernard is about (me-half that in the case of Ischl. In the summer, on the con* 
trary.it is much safer to calculate the normal means by the use of differences 
from Ischl. In organising a system of observations in any mountainous 
country, it is therefore of great importance to establish normal stations, that 
is to say, stations of the Second Order, where the observations will be continuou9 
at different levels at least every 500 metres, and alternately in valleys and 
on peaks or mountain sides. The horizontal distance between the stations 
is not so important a factor as the difference in level and the similarity of 
situation. 

The detailed tables in my paper give copious instances of the great 
influence exerted by the situation of the stations to be compared, over and 
above that due to their distances apart or their differences of level. I cannot 
enter into this subject fully, as it would require too much detail. I shall 
only give some instances of the deleterious influence, as regards the trust- 
worthiness of the mean temperature differences, due to the circumstance 
that one of the stations lies in a valley which is abnormally cold in winter 
owing to the stagnation of cold air therein, while the other is at some height 
above it, and is not therefore exposed to this abnormal chiUing action. 



Loealitiea. 


86 

49 
35 

28 


Difference 

of 

Level. 

Metres. 


Variability of Temperature Differenoes. 


Winter. 


Spring. 


Sammer. 


Autumn. 


Year. 


Oras-Bt. Lambrecht 

Klageolurth— St. Lambrecht 

Klageofurth-fiaasdorf 

Klagenfarth— Stelnpiohl 


520 
640 


72 
x-39 

1*30 
Z'i6 


•45 

•51 
•42 

•51 


•42 

•44 
•29 

•29 


•48 

•67 
•42 

•49 


•24 

•3« 
•21 

•20 



The variability of the temperature differences between St. Lambrecht, 
Hausdorf, and Klagenfurth respectively, at the distance of about 40 kilom. 
and 500 or 600 metres difference of level, is about as great in winter as 
between Geneva and St. Bernard, which are distant 88 kilom. apart, and 
2070 metres in vertical height. Although St. Lambrecht is nearly twice as 
far from Graz as from Klagenfurth, and the difference of levels is also 
greater, it is far safer to reduce St. Lambrecht to Graz than to Klagenfurth. 
In the latter case nearly four times as long a series of observations would be 
requisite as in the former, in order to secure equal accuracy. The reason is 
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ihat Graz is not subject to abnonnal chills in winter, as is the case 

Klagenforth. In snnuner, however, thi^ influence of locality 

almost entirely. On the other hand, maiima of variability of temperature 

diflferences are developed by many other peculiarities of situation, as e.^. 

when one station lies on a lake or in a forest, while the other is not so 

situated. 



Localities. 


Distance 
Eilom. 


Difference 

of 

Level. 

Metres. 


Variability of Temperature Differences. 


Winter. 


Spring. 


Summer. 


Antnmn. 


Tear. 


Geneva— Bdle 

Milan—Biva 

Vienna— Guttenstein 
Vienna— Kalkaburg . . 


"5 

140 

51 
15 


»3o 
60 

260 
60 


•70 

•69 

•41 
•33 


•39 
'45 
•43 
•40 


•65 

•47 
•46 

•42 


•46 

•47 
•39 


•29 
•29 
•21 
•20 



Independently of such local conditions as have just been mentioned, v^e 
find that a clearly defined relation is traceable between the amount of 
variation of temperature differences and the distance or difference of level 
between the stations. It is therefore worth while to see if a formula can be 
found by which this relation can be reduced to a simple concise expression. 
To this end I took all the pairs of stations, except those in which the 
difierences in local situation of the stations influence the variability to a 
serious extent, arranged them in groups according to horizontal distance 
and difference of elevation, and calculated for all these groups mean valaes 
for the variability of temperature differences {Vt) in winter, summer, and on 
the mean of the twelve months. I thus got eight or ten equations, from 
which I obtain by the method of least squares the constants of the formula 

Where E is the distance in kilometres. 

AH „ difference of elevation in hundred metres. 
Vt „ mean variability of temperature differences, 
et, b, c are constants. 

t then obtained 

Winter, Vt = 0°-82 + O'OOISO E + 0-0617 AH. 
Summer Vt = OP'26 + ©•OOOSG E + 0-0188 AH. 
Mean Vt = 0°-28 + 0-00181 E + 0-0288 AH. 

The unit of E is the kilometre of A H, 100 metres. 
These formulsa reduced the sum of the differences between the observed 
and calculated values to zero, and furnish a simple answer to the questions : — 

1. How many years' observations are required to determine with an 
accuracy of ± 0^*1 the mean temperature differences between two stations at 
a given distance apart, and at a certain diflerence of level ? 

2. What are the limits for the useful application of the method of corre- 
sponding differences for the reduction to means for long periods 9 These 
limits of distance and difference of level are evidently reached, when by the 
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application ihe variability of the temperature differences is the same as the 
variability of the mean values themselves. 

In order to give a convenient general answer to the first question, I have 
calculated the brief tables of which the following is an excerpt. 

NUMBBB or TbABB VMqVlSOB 10 BNSUBB AN AoOUBiOT OV ±0^*10 IH liBAM TsilFBBiTtJBB 

DirraBKNOiB. 





I 


DnmnxMcx of Livbl — G 


1. 






Distance......,, 


Kilom. 

25 


Kilom. 
50 


Kilom. 
zoo 


200 


Kilom. 
300 


Kilom. 
400 


Kilom. 
500 



TKABS OV OBSEBVATIONB NB0B88ABT TOB THX MONTHS OT 





1 












10 


zt 


zS 

* 


33 


53 


77 


Z07 


5 


6 


8 


X3 


19 


A5 


33 


7 


9 


13 


3Z 


3«- 


46 


6a 



Winter 
Sommer 
Mean .. 



• • . . . • 







n. DZSTANOB = 


:0. 








Difference of Level 


Metres. 
250 


Metres. 
500 


Metres. 
750 


Metres, 
zooo 


Metres. 
Z250 


Metres. 
Z500 


Metres. 
2000 



TBABS or OBSBBTATIONS NBCBSSABT rOB THB MONTHS Or 



Winter 
Summer 
Mean .. 

















z6 


29 


44 


63 


85 


zzo 


Z72 


6 


7 


9 


zi 


13 


15 


19 


9 


13 


17 


22 


29 


35 


51 



Calculated by the formula of Fechner 

11955 
the probable error = / x To[iesai deviation 

n number of years, from which the mean deviation has been determined. 

If Tti is the number of years which are required to reduce the probable 
error of the means, be ±0^*1 

m = ^^ X 100 (1«19«6)* Vi 
e.g. n =1 15 20 25 80 oo 

n, = 78«9V*« 78-8 V», 72-9 V«« 72-7 V»« 71-6 V»* 

Even When the stations are distant 100 or 200 kilometres apart, if they 
have similar situations and are nearly at the same level, we find for a winter 
month 18 or 88 years, and for a summer month 8 or 18 years requisite, re- 
spectively, to ensure .an accuracy of ±0^*1 in the mean values of the tempera- 
ture differences. 

If the stations lie close to each other, and the difference of level is about 
500 metres, we find that in winter 29, in summer 7 years are necessary to 
insure a similar degree of accuracy. Even when the difference of level is 
1,000 metres the number of years requisite is 68 and 11 ; and on the mean 22. 
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In respect of inflaence on the mean variability of temperature differences 
we find that 100 metres difference, in vertical height is equivalent to a hori- 
zontal distance of 84 kilometres in winter, 16 kilometres in sommer, and 22 
kilometres on the mean of all the months. 

K the problem is to determine in detail the conditions of temperature of a 
country, we see from the preceding remarks how the system of observation 
should be arranged in order to attain our aim as speedily and cheaply as 
possible. A number of principal stations are required at proper distances 
apart and at proper differences of level, and then a number of temporary 
stations should be established and their temperature differences, as^compared 
with the principal stations, determined with more or less accuracy by five 
years' observations. These latter stations can then be moved to other points 
tiU the distribution of temperature over the whole country has been deter- 
mined in detail. 

The second question, as to what are the limits of horizontal distance or of 
differences of level for the application of this mode of reduction to means for 
long periods, is answered for the whole region of the Alps as follows : — 

The mean variability of the monthly means is for the — 

\^t6r. Bummer. Mean. 
North and East Alps ... 2^-18 1°-15 l°-68 
South Tyrol and North Italy P-66 r-02 l°-26 

^This variability, by the preceding formulsB for temperature differences, will be 
k'eached for the differences of temperature at the following heights and follow- 
ing differences of level : — 

Distance in Eilometrefi. 
Winter. Summer. Mean. 

Norili and East Alps ... 1080 1060 990 

South Tyrol and North Italy 690 890 740 

Differences of Level in Metres. 
Winter. Summer. Mean. 

North and East Alps ... 8000 6600 4600 
South Tyrol and North Italy 2000 6600 8400 

We therefore see that the reduction of mean temperatures for short periods 
to a long standard period does bring with it a certain definite advantage in all 
cases which practically come under the consideration of the meteorologist. 

With the communication of these results I dose the excerpt from my work, 
which I venture to lay before the Society, with the hope that it may act as an 
incentive to my colleagues to carry out similar investigations in their own 
countries, and possibly eventually lead to the speedy publication of really 
comparable and accordant temperature means for North America. The cal- 
culation of such means cannot be carried out by European meteorologists, for 
the simple reason that the results of the temperature observations in North 
America have never been fully published. 



DXS0U8BX0N— ON THB BBDUOTION OF TXXPBBATUBB MEANS. 87 

DISCUSSION. 

Mr. Stanley said that from personal observations it appeared to him that 
moantain temperatures increased most rapidly in the autumn. In September 
1874, while sketching the Silberhorn (which was then covered with newly fallen 
snow) from the Wengem Alps, the water he was using was frozen at noon, 
whereas the temperature of tne Grindelwald Valley below was high, 65^ ; in 
summer there was no such difference. He had made similar observations in 
other cases. 

Mr. Gasteb said that those who had experience in drawing isothermal charts 
for a lengthened period of years would know how difficult it is to correct the 
means for a short period so as to make them show the probable values which 
would be indicated by observations for a larger number of years. Mr. Buchan, 
in the construction of his Mean Isothermal Charts for the twenty-f our years 
1857 to 1880, had used some observations made during periods varying as small 
as two years, while others extended through the whole twenty-four years, and 
in order to use the observations for the shorter periods a correction had been 
applied, which approximately overcame the irregularities in the periods of ob- 
servation; but these resultmg isothermal charts were not so satisfactory as 
could be desired, the shorter period of observations being too numerous, and 
spoiling the results from the longer series. Mr. Gaster had redrawn one isother- 
mal ch^t (for the month of January), nsine only the longer series of observa- 
tions, and in consequence had obtained a distribution of temperature which he 
conla not help thinkmg was more satisfactory. This is reproduced as fig. 2 (p. 38), 
from which it will be seen that the large cold area over Scotland and the North 
of England shown in Mr. fiuchan*s mim ^fig. 1, p. 38^ is divided into two distinct 
parts by a band of relative warmth. This he thougut was explained by the fact 
that the prevalent winds in the British Isles being Westerly, bring wi& them a 
certain proportion of warmth from the Ocean whence they are drawn, and 
meeting witn no obstruction, tliey pass readily along the valleys of the Clyde and 
Forth, and make those regions relatively warm. Now if this is the case in 
winter, the opposite conditions should prevail in summer, and a rough chart, 
prepared in a similar manner for July, showed a cold band in the place of the 
warm one mentioned above. He referred only to the distribution of the iso- 
therms over Scotland, because the information for England and Ireland was 
insufficient for the question to be properly tested there. He was working at this 
subject with the published results of the observations made at this Society's 
stations, and hoped before long to communicate a paper to the Society on the 
results of his investigations. . 

If, therefore, such care is necessary in "correcting** values derived; from 
short periods of observations made at or near the sea lev^l, how much more 
cautions must we be in applying similar corrections to observations made at 
levels with regard to which we know so little? 

Mr Stmons considered Dr. Hann*s paper would be a very valuable addition 
to the Quarterly Journal, coming as it aid from so eminent a meteorologist 
He hoped that Mr. Gaster in constructing his charts would be careful about 
drawing isothermal lines across Wales, as there were only two or three stations 
all tluough that district, and the differences of elevation were very considerable. 

Mr. C. Habdinq remarked that Mr. Buchan had no doubt worked up his tem- 
perature observations in a similar way to Dr. Hann, but there was no evidence 
that he had tested the results by ascertaining the *' probable error.** He rather 
doubted whether, as stated in tne paper, fiveyears would give a sufficiently long 
period to obtain a reliable mean, out Dr. H^ann had probably good reason for 
believing that five years were sufficient, guided by the " probable errors *' which 
he had worked oat with so vast an amount of labour. 

The President (Mr. Scott) said it was well known how difficult it was to 
get volunteer observers to stay at one place for any considerable tinie, and the 
results of Dr. Hann*s paper seemed to snow that this difficulty could be to some 
extent surmounted, as it was possible to obtain fairly correct averages, even 
from short series of observations, by the method given in the paper. This was 
particularly important for those who had the management of meteorological 
systems in the Colonics, where the stations were sparsely distributed an4 ob- 
servers hard to find, 
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Thb Divbbsity of Sgalbs fob Bboistebino the Fobgb of Wind, By 
Chables HabdinOi F.B.Met.Boo. 

[Bead Deoomber 17th, 1884.] 

At the present time, when so much precision is aimed ad in the registration 
of Meteorological results, it is a matter for considerable surprise that 
more thought and attention have not been devoted to obtaining greater re- 
liability in respect to wind observations. The whole system of registering 
wind force, whether instromentally or otherwise, is one of very great con- 
fusion. It is with the view of calling attention to our present position with 
regard to this important observation, and, if possible, to show the absolute 
need of action for improvement, that I have been led to bring this much 
vexed question prominently before the Society. I do not lay claim to pre- 
senting any thing new, but from a somewhat intimate acquaintance with the 
various systems of registration followed by different countries, and an un- 
mistakeable assurance of the confusion resulting from the want of uniformity 
of system, I am led to hope that a mere collation of some of the differences 
existing may prove both interesting and instructive, and may in some 
quarters at least tend to ultimate improvement. 

Accustomed as most inquirers are to deal only with the observations of 
their own countries, or at the most to link with these the observations from 
other countries in a very general way, the real need for uniformity is likely to 
be overlooked, or if noticed, the inconvenience is borne with as inevitable. 
If mere inconvenience were the sole objection to the multiplicity and varia- 
bility of wind scales, in the same way as Fahrenheit, Gentigrade, and 
Beaumur scales for temperature are inconvenient, there would be little or no 
need for calling especial attention to the subject. It is, however, far different, 
for in many cases the scales most effectually baffle any attempt at comparison. 

The United States International Bulletin, in which the wind scale is to 
10, gives various remarks which '' relate to the individual peculiarities of the 
methods of recording the international simultaneous meteorological observa- 
tions, under the auspices of the various meteorological bureaus." The 
following will show some of the ** peculiaritiefl *' with regard to the scale of 
wind force for some of the countries co-operating in this admirable interna- 
tional work : — 



Wind Scale. 


Series of Observations. 


0--4 


Italian. 




/ Danish. 




1 French. 


0—6 


/ Norwegian. 




j Scottish. 




\ Swedish. 


0-7 


Turkish (part). 
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Wind Scale. Series of Obserrationg* 

German. 
0—10 ] Greek. 

Swiss. 

United States. 
British. 
Turkish (part). 



0—12 I 



Other scales might be added to the above, such as for instance — ^9, which 
is used in the Paris Bulletin International* 

Inconvenient as these different scales are, it wonld be of little importance 
if, when expressed in miles per honr, metres per second, lbs. per square footy 
&c. the same relative proportion for the varying grades of the scale were 
kept up, but this unhappily is not even attempted by different observing 
centres in the same country, £eu: less by the different countries, and the choice 
of the equivalents in miles per hour, lbs. per square foot, and so on, even 
for the Beaufort notation (0 — 12), for example, renders the fixing of a special 
unit of force in any meteorological discussion altogether hopeless, if anything 
like an approidmation to certainty is desired. 

It has already been mentioned that the scale used in the United States 
International Bulletin is to 10 ; this emanates from the Signal Office of 
the War Department, The following gives a comparison of that wind scale, 
with the scale used by the Washington Hydrogr^phic Office, the wind reports 
for which are by Beaufort notation, to 12. For sake of comparison, the 
equivalents in miles per hour have been converted to the scale to 10 : — 

WoSi Force. U.S. Signal Office, U.S. H7cbK>graphio Office, 

miles per hour, miles per hour. 

Iand2 OtoO 0to9 

8 „ 4 9-1 to 22*5 9-1 to 18*2 

6 „ 6 22-6 to 40*5 18*8 to 28*8 

7 „ 8 40*6 to 67*5 28*9 to 69*6 

„ 10 67*6 and upwards. 69*7 and upwards. 

It will be seen that the widest differences occur with forces 6 and 7. 

The fbllowing is the official rendering of Beauforf^s Wmd Force scale in 
England:*- 



FiGUBBs TO InnicAni tbi Foboi of vms-Wntl). 
o Oabn 

X Light air Jost sufficient to give steerage 

way 
^. , . r With which a well-t6nditioned' 

2 Light breeze ship-of-war (of Admiral Beam- i to » knots 

3 Gentie breeze i fort's time (1800-1850).) with h to 4 knots 

4 Moderate bieeze I all iaU set, would go in smooth 5 to 6 knots 

L water, and ** deap full," from j 
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FxavBBB TO Ihdigatb tee Fobgb of tbb Wind— Cofi<j]iiMtf • 



^ To whieh she oonld just carry 
in ohase, " full and by *' 



Fob Ships bioosb witb 
DouBLB Topsails.^ 



TopgaUact Bails 
Topeaila, jib, &e. 

Beefed upper topeails 

and courses 
Lower topsails and 

courses 



5 Fresh breese 

6 Strong breesw 

7 Moderate gale 

8 Fresh gale 

9 Strong gale 

xo Whole gale 

XX Storm 
xa Hnrrioane 

The velooity of Wind in miles per hoar for the respective nnits of scale are given in oolomn (3) of 
table below. 

1 Thaie modiflflfttions sre made to meet the requirements of double topsails, introdnoed sinoe Admiral Boaufoit's time. 

The foUowing table shows some of the diversities with regard to wind 
force : — 



'Boyals, iso. 
Single-reefed topsails 

and topgallant sails 
Doable reefed topsails, 

jib, &o. 
Triple reefed topsails. 

Close-reefed topsails 
I and coarses 

Wiih which she conld scarcely bear close-reefed main- Lower main-topsail 
top-sail and reefed foresail and reefed foresail 

Which woold rednee her to storm-stay-sails 
Which no canvas conld withstand 





Bqaivalent velocity of Wind in Bnglish 


Beaafort*8 
Scale. 


miles per hoar. 


(I) 


w 


(3) 


(4) 


(5)* 


(«)• 





..^ 


.^ 


3 


—1. 


^^ 


_ 


I 


7 


WHW 


8 


2 


1-5 


X— 2 


2 


14 


5 


J3 


3 


2 


4 


3 


2Z 


xo 


x8 


5 


4*5 


9 


4 


28 


x8 


23 


7 


8 


H 


5 


35 


25 


28 


12 


I2'5 


»7 


6 


42 


33 


34 


»5 


x8 


20 


7 


49 


40 


40 


22 


245 


24 


8 


57 


55 


48 


3» 


32 


30 


9 


64 


«)3 


5® 


37 


40*5 


40 


10 


^i 


7S 


65 


43 


50 


67 


XX 


g 


78 


75 


57 


61 


80 


12 


»5 


90 


68 


72 


xoo 














and 






I 






upwards. 



X These Taloes an not eopied, bat are obtained by sabstiiution from the flgnres giren. 
s Pkobably the flgnres in ools. 6 and 6 are sea miles, in whieh ease the namben would x«quixo to be 
inereased by about one-sixth. 

The formnla given by Sir H. James for the conversion of velocities into pressnre in 
lbs. per square foot is P = v'X *oo^« 

Where e zr velocity in English imles per hoar. 

Hitherto meteorologists mive ased the above formula irrespective of whether the 
miles were English or sea miles. 

The authorities for the xeroective oolnmns are :— 

(x). Col. Sir H. James, B.E., Ifutmetioiu for taking MetewnHoaieal ObiervatioMi. 
Tables,' p. 31. Published z86o. 

L Admiral FitzBov. Weather Book, p. 38. Published 1863. 
Meteorological Office. ImirucUom m the Vu of MeUoroUiical ImtrumenU, p. 58. 
ed X875. 
(4). Dr C. Jelinek. Austrian Instraotions for Keeping Meteorological Observations 
p. 68. Published 1869. ' 

(5). Sir 0. Wyville Thomson. Voyage of the ChaUmger^y. x6x. Published 1877. 
(6). Commodore Wyman, Washington Hydrographic Office. Meteorological Log. 
p. 7. Published 1878. 

Professor Mohn of Norway also gives a scale in his " Grundziige der Meteorologie " 
bpt it is a copy o( that issued by the Iiondon Meteorological Office, * 
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The United States Hydrographio Office gives the foUowmg rendering : — 



.a I 



Nantical 
Dengnation. 



o 
I 



8 



10 



II 



12 



Calm 
Light ftin 

Light breezes 

Gentle breezes 

Moderate breezes 

Stiff breezes 



SaU that a foU-rigged 
ship may earry, dose 
hauled by the wind; 
also her probable 
speed. 



ikUsaU 

All plain sail and stay- 
sails I smooth sea ; 0-5 
to I knot per hour 

All plain sail and stay 



Sail that a full-rigged 
ship may oarrr, wind 
on quarter; also her 
probable speed. 



Fresh breezes 



Yeiy fresh breezes 



Moderate gale 



Strong gale 



Very strong gale 



sails; smooth sea; 
aboat 2 knots 

All plain sail and stay 
sails; smooth sea; 3 
to 4 knots 

All plain sail and stay- 
sails; 5 to 6 knots 

Courses, topsails, topgal- 
lant sails and stay- 
sails; moderate sea; 

6 to 7 knots 

Oonrses, single-reefed 
top-sails, topgallant 
sails; moderate sea; 

7 to 9 knots 

Courses ; double-reefed 
top-sails, fore topmast 
stay-sail ; moderate 
sea ; about 7 knots 

Single-reefed courses, 
treble-reefed fore and 
main top-sails, close 
reefed, mizen, fore top- 
mast stay- sail; rough 
sea ; 4 to 5 knots 



AUsail. 

All plain sail & studding 
sails; smooth sea; 
to 1*5 knots per hour 

All plain sail & studding 



sails; smooth sea. 2 to 
3*5 knots 

All plain sail A studding 
sails; smooth sea; 4 
to 5 knots 

All plain sail A studding 
si^ls; smootii sea; 6 
to 7 knots 

All plain sail & studding 
sails; moderate sea; 
8 to 9 knots 

Courses, top-sails, topgal- 
lant sails, lower and 
topmast studding sails ; 
moderate sea; 10 to 12 
knots 

Courses, single-reefed 
top-sails, topgallant 
sails; moderate sea; 
12 to 14 knots 

Single-reefed oourses , 
double-reefed fore and 
main top-sails, dose- 
reefed mizen; rough 
sea; about 10 knots 



Violent gale 



f Hurricane 
Typhoon 
Cydone 



1 



dose-reefed courses, 
dose-reefed fore and 
main top-sails; storm 
stay-sail ; rough sea. 

Close-reefed fore-sail, 
dose-reefed main top- 
sail, fore storm stay 
sail; very rough sea. 

Storm-sails, or dose- 
reefed main-top sail 
and fore storm stay- 
sail; very rough sea. 



bodily to leeward 



Close-reefed courses, 
close-reefed fore and 
main top-sails; storm 
stay-sails ; rough sea. 

Close-reefed fore-sail, 
dose-reefed main top- 
sail, fore storm stay- 
sail ; very rough sea. 

Close-reefed fore-sail, 
dose-reefed main top- 
sail, fore storm stay- 
sail 



None; lying to; drifting Scudding under bare 



poles 



S 



•cf Q ^ 



If 



^•^ 



s. 



o 
I tea 



14 



17 



20 



H 



30 



40 



67 



80 



100 

and 
upward 



The above scale has been copied into the Swedish Meteorological Log. 

The Logs of the Netherlands Meteorological Institute give a scale of 
— 11 for use at sea. 

The Danish Meteorological Institute gives a scale of « half Beanfort's 
figures " for use at sea. 
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The differences appear even greater when a oompariaon is made of ihe 
presanres in lbs. per square foot For example : Beaofbrt's foroe 2, aeoording 
to the values given in col. 1 of the preceding table (14 miles per hour) is 
equivalent to '98 lb. per square foot ; whilst the corresponding value in col. 
5 (2 miles per hour) is only *02 lb. per the square foot ; so that one authority 
gives the pressure of^ the wind 49 times as great as the other. A similar 
comparison for force 8 gives the result by col. 1 as 2*2 lbs on the square 
footi whilst by col. 5 it is only *1 lb. : the one being 22 times as great as the 
other. 

It would be useless to attempt to explain the cause of the great differ- 
ences which exist, and with the present condition of anemometry, it 
does not seem possible that a uniform scale of equivalents could be agreed 
upon. Possibly much of the difference arises from the confosion which 
exists with regard to the proper factor to be used for the conversion of the 
apace through which the cups of the anemometers travel, into actual velocity 
of the wind, I do not, however, intend in the present paper to dweU upon 
this point ; but it is now generally agreed that the factor varies according to 
the size of the hemispherical cups, and besides this, the gearing and other 
details in the make of the instroment have an important bearing upon the 
relation between the speed, as shown by the anemometer, and that actually 
possessed by the wind. 

Although the Beaufort notation, to 12, is generally adopted by the 
different Meteorological bureaus for the registration of wind force at sea, 
there exists in the scale itself so much uncertainty owing to the standard of 
comparison, Beaufort*s ^* Ship of War,'* being to sailors of the present generation 
so very indefinite, that widely different opinions must exist with respect to any 
specifli unit of the scale. The rig of the vessel must also Have an important 
bearing on the result, and to a steamship the whole argument of the scale is 
out adrift ; but here the observers' experience donbtless finds a very good 
substitute. 

The proportion of vessels, however, even in the British Mercantile Marine, 
in which the Beaufort notation is used, is exceedingly small compared to the 
whole number afloat. The system adopted by sailors of all nationalities, is 
to record the wmd in such general terms as << light," << moderate," ** brisk," 
" fresh," " strong," " gale," •• storm," &e. 

There are many varying circumstances besides what might fiEurly be termed 
personal error, a quantity in itself of no small importance, which influence 
the logging of the wind force on board a ship ; among these may be men- 
tioned the 8hip*s course in relation to the wind direction — ^the tendency 
being to overrate when beating, and to underrate when sailing free. 
Temper and expectation have their important bearing ; for instance, it is 
quite common to find the wind force noted as light in the Trades, when it 
must at least have been moderate, the reason being evidently that a Trade of 
stronger force was desired. 

Surely, with the many instruments which now exist for the exact observation 
of various meteorological elements, such ^ atmospheric pressure, temperaturei 
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specific gravity of sea water, &c. it is time that a determined effort should 
be made for the production of a simple instrument to measure the force of 
the wind, and one which might be universally adopted. With a small 
an^nometer, for which the proper factors could be determined, much valu- 
able work could be done, and standard scientific results produced. 

On land there are so many elements of uncertainty introduced, such as 
the effect of the proximity of buildings, trees, and even shrubs, the varying 
temperature of the ground due to the diurnal influence of the sun's rays or 
even to the peculiarity of the soil, that the greatest care is necessary in 
making observations. Difficulties almost equal to these have to be grappled 
with on board ship, for there we have the draught firom the sails, and a 
cushion caused by the wind striking against the hull of the vessel and being 
forced upwards; yet on the whole it seems that far more satisfactory results 
might be obtained at sea than on shore. Probably the best results could be 
obtained from a steamship, by a selection of a part of the vessel as free as 
possible from interfering causes. 

It seems now one of the most important steps in Meteorology to secure a 
simple and inexpensive anemometer ; and for the determination of the factor, 
whatever form the instrument may take, I would urge the desirability of 
experiments being conducted on our railway locomotives and on steam vesselir,- 
in preference to a merry-go-round, since in the case of the latter, one can. 
quite conceive it possible for a motion to be set up in the adjacent air pre- 
judicial to the results. If a standard form of instrument could be decided on, 
it ought to be a simple matter, with the cooperation of a few observers 
experienced in registering wind force, to determine the relative equivalents 
in miles per hour, or in lbs. per square foot, &c. for any numerical scale 
agreed upon. 

The Beaufort notation, being the most extended scale of those in use, should 
perhaps for this reason alone have preference given to it, since the scale is 
sufficiently open to admit of all forces being registered by one of its units, 
without recourse to decimal parts of the scale, and at the same time its 
several units represent a sufficiently distinct force to allow of the right figure 
being used to represent any strength. Without mechanical assistance, 
however, Beaufort's scale used ashore is merely a scale of estimation divided 
into 12 grades, 1 being a light air and 12 a hurricane. 

The fact that the United States Signal Service has ahready adopted — 10 
as the scale for use in its international series of observations is certainly an 
argument, which should not be oveiiooked, in favour of the general adoption 
of the scale — 10, and the points mentioned above in support of the adoption 
of Beaufort's scale, — 12, can be here similariy applied, since the limits of 
the two scales differ but slightly. To illustrate the necessity for a better 
understanding on the above head, I shall refer to the Report of the Committee 
appointed to inquire into the Loss of H,M,S, Alalanta, At p. 182 we find 
the following: —Question 4894. <' What would be the pressure of wind per 
square foot necessary to capsize the Atalanta, coming in the form of gusts, 
in her various conditions ? Aivs. ; '< If you suppose her with all plain sail 
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set in the npright condition, a gust of 6} lbs. to the square foot of canvas 
would be sufficient to blow her over. That is, supposing the ports to be 
dosed, and the vessel to be in the loaded condition. With the ports open it 
would be 8*2 lbs. per square foot." 

Without attempting to say whether or not this reply was correct, I would 
suggest that meteorologists are not in a position to answer what appears so 
simple a question. By reference to the tables published by the Meteorological 
Office (as well as by several other authorities) we find that a pressure of 8 lbs. 
on the square foot is represented by a moderate gale (force 7 of Beaufort) ; 
whereas by reference to the table published by Sir 0. Wyville Thomson in 
the Voyage of the OhaUenger (as well as by several other authorities) we find 
that a pressure of 2*81bs. represents a moderate gale. With such diversity 
of opinion, I would ask how is it possible for a Commander to estimate the 
pressure on his sails ? 



DISCUSSION. 

Capt. ToYNBEB (who was unavoidably absent from the meeting) said in a letter, 
which was read by the Secretary : — ^This is a valaable paper, since it brings to 
the notice of the Society the various irregularities which exist in estimating 
the force, speed and pressure of wind. It is time that meteorologists of afi 
countries should agree on the subject, which is, I think, worthy of international 
consideration. 

The anemometer question has many difficulties. Suppose, for instance, that a 
perfect anemometer had been invented, can a perfect position be found for it ? 
W ill it not be subjected to eddies of all kinds ? And will not a careful observer 
give a better estimate of the direction and force of the wind by watching tlie 
motion of lower clouds, the tops of seas, smoke, &c. than can be obtained from an 
anemometer ? On board ship other difficulties arise, such as the course and speed 
of the ship, eddies from her hull, rigging and sails, which make it very improbable 
that anemometers will come into use at sea. Of course anemometers are needed 
for continuous records, and no pains should be spared to make them as perfect as 
possible ; but it seenas to me that the value of those records would be mucli in- 
creased if independent eye observations were made at certain hours of the day 
at each station by a careful observer. By this method a local error might be 
worked out for each anemometer both as to direction and force. 

It seems, then, pretty clear that for the best observation of the wind at stated 
hours meteorologists must look to other means than to anemometers, and I believe 
we have those means in Beaufort's scale. In working up the data of the North 
Atlantic which are now being discussed bjr the Meteorological Office, I have been 
struck by the remarkable agreement, in estimating the direction and force of wind, 
amongst several steamers and sailing ships when near the same spot. 

It might be well to make Beaufort's scale the suba'ectof international considera- 
tion, more especially with regard to the meaning or the words which explain each 
figure. On glancing down the twelve lines of explanation I only find two which 
seem to my mind unnecessary, viz. Force 3, which is called " gentle breeze," a 
term which does not differ decidedly from Force 2, " light breeze." Again 
Force 9, " strong gale," does not seem to differ decidedly from " whole gale,'' 
wliich is force 10. In all other cases the words express to the mind a decided 
difference in the force of the wind — ^a difference which it appears that landsmen 
as well as seamen easily grasp — so that Beaufort's scale, which is in use on the 
shores and ships of so many countries, might be translated as perfectly as possible 
into other languages, and adopted as a standard for universal usage until tlie 
difficulties which surround anemometers are removed. 

I have been struck by the agreement in the observations by landsmen around 
our coasts which are telegraphed daily to the Meteorological Office, and Iiave no 
doubt that most, if not all, the observers are guided by the explanatory words, and 
not by the amount of sail which neighbouring ships were carrying. A ship's sails 
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are an additional guide to seamen, both as to direction and f orce, which hdps to 
make up for what they lose, by their observatory being itself in motion. 

To sum up these remarks in a few words, they are intended to express the 
opinion that in spite of failure in anemometers, we have in the eyes and brains 
of ordinary men the most correct and simplest means for getting the direction 
and force of the wind, and that, up to the present time, Beaufort's scale is the 
best means devised for expressing those facts. 

To render eye observations more comnlete, I would ask observers at land 
stations to record the direction from which really low clouds or high smoke are 
moving, and their apparent speed. I am in the habit of using tne following 
scale jTOiv recording lower cloud speed :— = Stationary. 1 = Slow, 2 = Mode- 
rate, 3 =: Fast. If thought requisite the 3 might be dotted or underlined to 
represent very fast. 

Mr. Black said that he had invented an anemometer, and had had it placed on 
a man-of-war in order to test its working. He had tried it himself on several 
occasions, and found it worked well. The greatest pressure it had registered 
was during a South-west gale at Southport, the instrument indicating a pressure 
of from 6 to 8 lbs. He thought that it was very seldom that pressures of more 
than this amount were experienced in ordinary weather at sea. It was very 
desirable that experiments should be made to ascertain the most perfect position 
for the exposure of an anemometer on board ship, as it was quite possible to obtain 
greatly varying pressures in different parts or a ship. Witn respect to the 
Beaim)rt scale, he knew that as a rule captains were very accurate in their 
estimation of wind force by this method, and they could tell the amount of wind 
very exactly b^ watching the sea or putting; out a hand to the wind. He did not 
see why. if this were possible to sea captams, landsmen should not, by means of 
personal observation, estimate the force of wind quite as accurately. With 
regard to the repstration of wind force by means of instruments, it seemed that 
the whole question was in a most unsatisfactory condition. Mr. Black then read 
some particulars respecting the experiments on wind pressure which had been 
carried on at the Forth Bridge Works. He also asked if the six scales of wind 
forces alluded to by Mr. Harding could not be lumped together, and means drawn 
out of the whole set to make one authorised scale for general use. 

Mr. MuNRO said that in comparine the results of the Forth bridge experi- 
ments on wind pressure, the weight of the diffSsrent pressure boards used should 
be taken into consideration, as he thought that the differences in their weight 
would help to explain the differences between the pressures recorded by the 
different boards. 

Mr. Lauqhton thought that the inequality of pressure in different streams of 
wind had more to do with the differences than the weight of the receiving- 
plates, which must be supposed to vaiy as to their area. From tiiis point of view, 
small plates necessarily give a very incorrect idea of pressure. For instance, the 
anemometer at Greenwich, during the storm of October 14th, 1881, registered a 
pressure of 63 lbs. on a square foot. Now if 6 lbs. pressure is, as was stated, 
sufficient to overturn such a ship as the Alalantay what would 53 lbs. do ? The 
estimation of wind force depends on the jud^ent of the observer, according to 
some such scale as that pointed out by Captain Toynbee, but the transferring it 
to a scale of miles or pounds is a thing which cannot yet be done in any 
satisfactory manner. The more he thought of tiiis subject of exact anemometry, 
the more hopeless did it seem. 

Mr. Curtis thought the differences exhibited in the table between the figures 
in the first group of three columns and those in the second group, were due to 
the fact that they were based upon results derived from large and small anemo- 
meters respectively, between which it was perfectly well known that no safe 
comparison could be made, at any rate with our present knowledge, or want of 
knowledge, on the subject of anemometry. Witn regard to the use of anemo- 
meters at sea, he thought the difficulties in the way were really insuperable. 
The fact of their being carried upon a moving platform at varying rates and at 
different angles to the direction of the wind, was a preliminaiy objection ; but in 
addition the influence upon the wind current of tne hull of tiie ship, and the 
draughts of the sails, would so complicate the matter that the result would be 
venr unreliable. On land, the problem of proper anemometer exposure was 
difficult enough, although it had probably been to some extent exaggerated, more 
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particnlarly as regarded the upward defiecti(Hi of the air ; bnt at sea the difficulties 
to be met were vastly greater. 

Mr. Whipple was astonished at the differences exhibited in Mr. Harding^s 
table of veloeilies, and thought that the subject ought to be settled by an Inter- 
national Conference. He had no idea that there were so many diversities of 
scales existing. He should very much like to know on what authority Sir Wyrille 
Thomson, in his work, The Voyage of the Challenger^ Vol. I. p. 161, had given a 
scale of velocities dijSering so widely from those in general use in this country. 
With respect to the differences existing between the records of similar patterns of 
anemometers, Mr. C. E. Peek had constructed a fac simile of the Kew standard 
anemometer, and it was proposed to run the two anemometers side by side at 
the Kew Observatory for some considerable time. From this comparison he 
hoped that some interesting and valuable results would be obtained. He 
especially drew the attention of observers to the necessity of sharply looking 
after the lubrication of anemometers, as the clogging of the instruments was a 
frequent source of erroneous indications. 

The President (Mr. Scott) r^narked that Dr. Robinson, when testing his 
anemometer on a railway train, found that it was necessary to hold the ane- 
mometer at a distance of ten feet from the train in order to have it free from the 
influence of the current caused by the passage of the train. The merry-go-round 
experiments at the Crvstal Palace were perhaps the most satisfactory, as the 
instrument waspretty free from eddies ; they were, at any rate, better than those 
conducted at Hamburg and St. Petersburg, as the instruments at both these 
places were in a confined enclosure. With respect to Dr. Black's remarks, he 
said that the Beaufort scale was generally adopted by observers in this country, 
but there was a difficulty in using it, because of there being no definite standard. 
A captain had not only nis. personal sensations to guide him in his estimation of 
wind force, but he could judge fairly well the strength of the wind by watching 
its effect on the sea. The anemometer used by Sir C. Wyville Thomson during 
the voyage of H.M.S. Challenaer was one of the small instruments supjplied by 
the Meteorological Office, and these always registered too small a velocity. 

Mr. C. Harding, in reply, said that the Beaufort scale was practica^y based 
upon the amount of pressure that sails would bear, but he could not ascertain 
how this amount was determined. He, like Mr. Whipple, was astonished when 
he discovered the differences existing among the wind scales in use. With re- 
spect to Mr. Black's remark that a pressure of 8 lbs. on the square foot is rarely 
exceeded at sea, this was true according to Sir C. W. Thomson's scale, and also 
that of the U. S. Hydrographic Office, but was ccnitainly not correct if Mr. 
Scott's values were used. He remarked that in his opinion the most reliable 
values were those given by Mr. Scott, and published in the Instructions in ike 
Use of Meteoroloaical Instruments, Mr. Dines, who was unable to be present at 
the meeting, had written to him to the effect that in the last three years the 
greatest weight he had seen blown over at Walton-on-Thames was 12| lbs. to 
the superficial foot ; this was in January 1884. The method of testing the force 
on this occasion proved that the wind did not attain 16 lbs. to the square foot. 
Mr. Dines also expressed strong doubts as to the great pressure which the wind 
in some instances is said to have exerted. 



Report on thb Fhsnolooioal Observations for 1884. By The Bbv. 
Thomas Arthur Fbbbton, M.A., F.B.Met.Soc* 

[Bead December 17th, 1884.] 

The Betoms sent in have been as a mle very satisfactory. Of course there 
are some donbtfol dates, bat they are comparatively few. It is onfortonate 
that so few of the present staff of observers were amongst those who began 
observing ten yeots ago ; the original band has greatly diminished^ and but 
three now remain» The ohanges in the staff have been considerable, bat| 
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fortaoately, mainlj amongst those who reeenUy joined. The obsenrer at Oreai 
Cotes has now ceased ; his returns wert very important, as he had sent in 
retoms for nine years, bat other business has prevented his sending any this 
year. 
The Mowing is the list of observers : — 



Addingtoo 


Buckinghamshire 


J. Mathison. 


Babbaeombe 


Devon 


E. E. Glyde. 


Belton 


Lincolnshire 


Miss F. Woolward. 


Boeking 


Essex 


A. S. Tabor. 


Bratntree 


Essex 


H. J. Cunnington. 


Bristol 


Gloncestershire 


1 Miss Hester Coles, and 
( Miss E. Francklyn. 


Boildwas 


Bhropshire 


Bev. H. L. Graham. 


Cardington 


Bedfordshire 


J. McLaren. 


Carlisle 


Cumberland 


T. Hands. 


Croxley 


Herts. 


S. G. Lloyd. 


Croydon - 


Surrey 


W. H. Miller. 


Cndiendiin 


Co. Antrim 


Bev. B. A. Brenan. 


Downside 


Somerset 


H. Mostyn. 


Oeldefton 


Norfolk 


Miss S. S. Dowson. 


Chiemsey 


Channel Iskinds 


Miss M. Dawber. 


Hampson 


Lancashire 


Miss M. Johnson. 


Harpenden 


Herts. 


J. J. Willis. 


Hassocks 


Sussex 


C. Needham. 


Hatton 


Lincolnshire 


Mrs. Jarvis. 


Hertford 


Herts. 


B. T. Andrews. 


Hodsock 


Nottinghamshire 


Miss A. Mellish. 


Killamey 


Co. Kerry 


Bev. G. B. Wynne, M.A. 


ICaeclesfleld 


Cheshire 


' John Dale. 


Uaresfield 


Sussex 


Mrs. Green. 


Marlborongh 


Wilts 


Bev. T. A. Preston, M.A. 


Northampton 


Northamptonshire H. N. Dixon. 


Oxford 


Oxfordshire 


F. A. Bellamy. 


Parbold 


Lancashire 


Mrs. Coombs. 


Boyston 


Herts. 


A. Kingston. 


St. Michaers*on-Wyre 


Lancashire 


Miss S. Hornby. 


Balisbnry 


Wilts. 


W. Hussey. 


Bawbridgeworth 


Herts. 


Miss Simpson. 


Btrathfield Torgiss 


Hants. 


Bev. C. H. Griffith. 


Btreatham 


Surrey 


C. U. Tripp, M.A. 


Tacolneston 


Norfolk 


Miss E. Barrow. 


Tidenham 


Oloucestershire 


Miss K. Evans. 


Tiverton 


Devon 


Miss M. E. Gill. 


Trowbridge 


Wilts. 


Mrs. Gregory. 


Ware 


Herts. 


Lieut. B. B. Croft. 


Watford 


Herts. 


J. Hopkinson. 
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Wellington 


College 


Berkshire 


8. A. Sannder. 


Wells 




Somerset 


The Misses Livett. 


WeBiwftrd Ho 


Devon 


H. A. Evans. 


'V^ckham 




Essex 


H. N. Dixon. 


Wicklow 




Co. Wicklow 


The Misses Wynne. 


Wineanton 




Somerset 


rA. G. Shaw, and 
( W. Galpin. 


Woolaston 




Gloacestersbire 


Miss C. J. Porchas. 


Yeovil 




Somersetshire 


Bev. J. Sowerby. 



The salient features of the past year in England have been — (1) the mild 
winter; (2) the very cold April ; (8) the very hot Angost; and (4) the long 
period of drought, which at the end of September began to be seriously felt. 
The general effects on vegetation have been — (1) the very prolonged existence 
of many of the autumn species, causing much confusion in the spring months, 
as the old plants were not killed down by the time the new plants came 
into flower, and among these plants the dates of flowering are very confusing ; 
(2) the great loss of wall fruits : pears also suffered much, and apples in some 
localities, although the apple crop has been most abundant in others; 
(8) bush fruits generally a failure; (4) strawberries very plentiful as 
long as they lasted, but the time was short; (5) hay good in quality, 
but light in quantity, and very well harvested ; (6) a generally good com 
crop ; (7) an unusually plentiful potato crop ; and (8) great abundance of 
wild fruits, hips, haws, and especially blackberries. 

I have again to express my best thanks to Mr. W. F. Miller for the trouble 
he has taken in analysing the Sheets of Returns, and thus rendering an 
essential service. 

The Stations have as usual been grouped into districts — (1) those in the 
South-west of England ; (2) those South of the Thames ; (8) Central England 
— Oxford, Addington, Cardington and Northampton ; (4) the Hertfordshire 
group ; (5) those in the East of England — ^Wickham and Becking in Essex, 
Geldeston, Belton, and Tacolneston in Norfolk, and Hatton in Lincolnshire ; 
(6) the Northern group— Hodsock, Macclesfield, Hampson, St. Michaers-on- 
Wyre and Carlisle ; (7) Ireland ; and (8) Guernsey. 

The observer in Guernsey began this year ; the specimens sent were most 
luxuriant, and hence some errors may have occurred ; no doubt in future years 
these will be corrected, for it is evident that it will be a very interesting 
Station. 

An examination of the Table giving the average date in each group will 
show that group (2) (South of the Thames) was the earliest in the two first 
months; in the two next there was a considerable degree of variation, 
doubtless owing to the fact mentioned above, viz. that true ** first flowering *' 
was very difficult to decide ; and that in the next two months group (2) again 
was the earliest. Group (1) is very variable, and rarely is the most forward ; 
a more careful examination of the climate of the different stations may reveal 
some cause of this ; any how, Babbacombe again, as in former years, enjoys 
the reputation of being remarkably late, 

MBW SEBIR3. — voi«. %u P 
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To ttini now to the Qeneral Report — 

The last throe months of 1888 were, as a rale, very mild ; oceasionaUy, 
however, a sharp frost occurred, but in no case were frosts so severe as is 
nsoally experienced at that time of year. 

October began cold, and Una may have hastened the turn of the leaf; 
seldom have the autumn tints been so magnificent, and in consequence of 
the very light winds (often dropping to a calm for some hours) the leaves 
remained on the trees for a long time, and the country was extremely beautiful 
for weeks. 

At the end of the month, at Salisbury, ''foliage was still very plentiful. 
Beeches were in all their autumnal glory, and during the last ten days the 
Elms began to turn yellow and the Oaks were dull green." Wild fruits were 
scarce ; no Sloes, Holly Berries or Beech Mast, and Acorns far from plentiful. 
Primroses and Barren Strawberry were in flower in the South of England, 
and wild flowers were generally abundant. At Tiverton 148 wild flowers were 
seen, at Croydon 179, and at Marlborough 268 during the first week, but 
only seventy during the last. 

The last Swallow was seen at Hatton in Lincolnshire on October 8th, but 
at Salisbury the last of the Swallow tribe did not disappear until October 2l8t. 

The first three weeks of November were rather colder than usual, but the 
last week was warm. A sharp frost occurred on the 7th, and though the 
temperature near London fell to 24° on the grass, yet at Lewisham Dahlias, 
TropoDolums and other tender plants were unaffected by it ; the same thing 
happened in other parts of England ; but in some few places, especially near 
water, the French Beans were slightly touched. Dahlias were gathered at 
Hatton on the 8th, but were destroyed on the 12th ; at Wells a wild Rose 
{R. canina) was gathered on the 6th ; at Worthing a specimen of the early 
Purple Orchis {0. maciUata) was found in coloured bud ; and at Tiverton the 
Foxglove was still in flower on the 29th. 

At Croydon 108 wild flowers were found, as against 142 in 1882, though 
99 garden ones were exhibited, as against only 58 in 1882 ; at Tiverton there 
were 125, and at Marlborough only 70 ; whilst at Downside, near Bath, 
there were very few flowers, owing to the heavy rainfall, but Hips and Haws 
were extraordinarily common. 

At Salisbury a gale visited the neighbourhood on the 17th, which swept off 
a good deal of the foliage, and trees were bare by the end of the month. At 
Worthing foliage was very dense as late as the 28rd ; at Downside the Horse 
Chestnut, Lime, and Wych Ehn were defoliated during the first week ; the Ehn, 
Oak and Ash during the second week, ''the leaves being frozen and therefore 
kept on the trees," and the Beech by the middle of the month ; and at North- 
ampton the Elm was bare by the 14th, but the Oak not till December 6th. 
At Marlborough the Mulberry was defoliated on the 18th. 

The weather during December was unusually mild, and wild flowers might 
have been expected in more than ordinary numbers; but with the exception 
of a few, to be noticed presently, there were very few spring flowers, probably 
owing to the want of sun, for the month was extremely foggy and damp, but 
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not wet. Hftzd was decidedly earlier than usual, two catkins with immature 
anthers being found at Salisbury on the Slst ; it was in flower at Croydon 
on the 28rd, and "well out" at Cardiff on the 20th. Mercury was 
plentiful at Croydon on the 16th ; and fertile flowers were found at 
Cardiff on the 20th. Veronica Jiederifolia, Cardamine hirsutaj and a 
species of Saluv in flower and leaf, were found at Croydon; and J)raha 
vema at Yeovil. But though spring flowers were so scarce, the survivals from 
the summer were fairly abundant, and some species have not, as far as I am 
aware, been noticed in December before. (Papaver Argemone, Vicia S&pium, 
Foterium SanguUorba, BaUota nigra^ and Polygonum aviciilare if esetoxoA at 
Croydon.) 

At Tiverton seventy-three species were found, twenty^ at Geldeston, and 
thirty-nine at Yeovil, as against sixty-eight in 1881 and 48 in 1882. 

Fieldfares were seen at Wincanton on the 6th ; Redwings in large flocks at 
Downside early in the month, and Woodcocks at Hatton on the 18th. 

January was an extremely mild month, but with very little sunshine (at Wells 
it was *' remarkably damp and dull, and at Downside there were heavy rains 
during a good part of the month ; <' but the weather on the whole was favour- 
able for flowers.") This want of sunshine is the reason given by many 
observers (and very probably the correct one) why spring flowers have not 
been so forward as might have been expected. As a proof of this, not a 
single plant has been recorded as in flower at all of the Stations from which 
returns have been sent ; even the Snowdrop was not found at Maresfleld until 
February 8rd, and at Wells not till February 8th. The Hazel and Dogs* 
Mercury were in flower, but at some places the Pilewort was very late. At 
Killamey the Milkwort was in flower, and the Horse Chestnut with leaves 
quite two inches long. At Babbacombe vegetation was reported to be forward, 
and at Strathfield Turgiss, " about two-thirds of the plants which usually are 
recorded as flowering in February, March and even April, are now (February 
11th) in full floweir, and have been so all the winter, e,g. Primroses were 
abundant by November 19th, 1888, and Hazel, Pilewort, &c. all in full flower 
before Christmas." This, however, is quite exceptional. At Salisbury, on 
the other hand, **Petantes was above ground, but not in flower; Rooks 
pairing, but no nests ; no Bees about ; no Larks singing, and no Frogs' 
Spawn." Plants at Marlborough were about eighteen days early. 

The survivals from the autumn were still numerous, and in some places 
were very remarkable. Bush Vetch, Greater Stitchwort, Bramble, Ivy, Holly, 
Broom, Teasel, Water Cress, Water Betony (Scrophvlaria) and Germander 
Speedwell were found, as well as the less uncommon Ox-eye, Com Marigold, 
Herb Robert, and Centaury. At Hodsock thirty-six species (cultivated and 
wild) were found; at Marlborough thirty-two wild, Croydon forty-five, 
Tiverton fifty-one, Wickham (Essex) sixty-five, and Cardiff as many as eighty- 
seven. At Croydon, Mr. Mawley writes : — *' One or more rose blooms were 
always to be had ; a number of Geraniums at the South edge of a small 
shrubbery were, at the end of the month, still alive, and retained quite one- 
fourth of tb^ir folia|[e, while several bedding Calceoktrias, growing in an 
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exposed border, appeared at the same tiine in as ^igoroiis and bealihy a 
condition as the antomn left them. The three facts I have jost m e ntioned 
are, in my experience, altogether nnprecedented." 

Wheat and Oat crops were strong and healthy, with dark green foliage. 

A Wood Pigeon's nest with eggs newly hatched oat was found at Wicklow 
daring the last week of the month, and a Sparrow's nest with one egg on 
January 5th at St. MichaeFs-on-Wyre. 

February was, on the whole, a mild and dry month, with only a moderate 
amount of sunshine, and but very, few frosts. In the South-west of the 
country it was different; at Wells April weather was experienced, and at 
Downside it was ''ill-suited to vegetation, there being cold winds and great 
quantities of rain ; '' whereas in Norfolk it was '' the driest February for the 
last twepty years," in the Eastern counties generally " vegetation was veiy 
forward ;" but the flowering of plants over England, as deduced from the 
records, sent in, was very capricious, the South-west of England generally 
being latest, sometimes later than Carlisle. 

A careful comparison of the dates of flowering this year with those of the 
previous ten years at Yeovil shows that, as a rule, plants were later (often 
much later) than last year, but earlier than the year beforehand much earliw 
than in any previous year, except 1877, and partially so in 1878. A simihgr 
comparison of the dates at Marlborough this year with those of the piievious 
nineteen years shows that in about half the number of instances they were 
earlier than those of any previous year but later in the others than those of 
1882 or 1888, though earlier than those of the previous seventeen years. The 
more remarkable exceptions are Ficaria^ TmsUago^ Taxiu, Draha^ Viola 
odoratUf SaUx caprea, and the main flowering of Caltha. As these plants 
grow some in dry and others in wet places, and include trees, shrubs and herbs, 
it is difficult to suggest any reason for this extraordinary variation. Plants 
were, on the whole, twenty-nine days earlier than the average of the previous 
nineteen years (at Marlborough). Old plants still hung on, as many as 113 
(old and new) having been observed in some part or other of England during 
the month ; flfty-one were observed at Tiverton, fifty-three at Northampton, 
sixty-three at Yeovil, and seventy-one at Findon, near Worthing. 

At Marlborough some plants were very slow in coming into flower, the most 
noteworthy being the Scarlet Ribes ; this was found with an open flpwer or 
two on February 28rd, but on March 14th there was not a single Raceme in 
full flower, in fact it was over three weeks before it was tolerably in bloom. 

At Croydon "Pastures were fresh and green, while all kinds of fodder were 
unusually plentiful. In the market and other gardens the supply of vegetables 
has seldom, at this period of the year, been known to be so good and abundant.*' 
The Calceolarias mentioned in January still remained uninjured, but the 
Geraniums, though alive, suffered by the frosts of the last three nights. 

The first and last weeks of March were cold, not unusually so for the 
time of year, but the middle fortnight was unprecedentedly warm. The first 
few days were damp, but the remainder of the month was dry, and there was 
VQry litUo sunshine. Vegetation oq th^ whole, thou£[h still forward, ym. 
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lapidlj sinking to its nonnal state The average date of flowering in January 
was eighteen days before the mean, in February twenty-nine, but in March 
only nine, and if wild plants alone be considered, only four ; still at the end 
of the month the average was about thirteen days early. This difference 
was caused by the extraordinary behaviour of some plants, which were 
actually behind their usual time ; the more noteworthy in this respect were 
the Sweet Violet, Marsh Marigold, Sallow, Dog and Hairy Violet. Some 
plants again seem to have been an unusual time in coming to their full flower- 
ing stage. Thus, at Salisbury, the Pilewort was no less than five weeks ere 
it was generally out. Cuckoo Flower and Greater Stitchwort were also very 
long in opening a second specimen : the Blackthorn, again, is generally 
noticed as being extremely partial, some bushes being perfectly white with 
bloom, whilst in other localities the buds were scarcely bursting.^ At 
Wells the Coltsfoot was nearly a month later than last year. At Tacolneston 
a Horse Chestnut, which was very far advanced, remained almost in the same 
state during the last week of the month. A similar occurrence was noticed 
at Downside. At Yeovil, ** of the thirty- two plants observed in January and 
February, twenty-six were still in flower (at the end of March), and twenty- 
nine of the fifty which were in bloom at the end of the year, some of them 
being much more common, though it was hardly possible to make ' first 
notices ' of them." During the first fortnight only one plant (the Daffodil) 
came into flower, eleven in the next seven days, and thirty in the last ten. 
Primula veria at the same spot as last year was seventeen days late, caused 
probably by the drier weather of this year. In Guernsey the survivals were 
curious — Bagwort, Devil's-bit-Scabious, Mouse-ear Hawkweed, and Self-heal 
were all found as late as February 21st. 

At Harpenden, Wheat plants and winter Oats were looking remarkably well 
at the end of the month. 

The warm days in the middle of the month brought out insects, and Brim- 
stone and White Butterflies, as well as small Tortoise-shells, were seen in 
many places* At Croydon Aphides made their appearance on roses about 
the 18th, and as the month advanced the under sides of the leaves were 
covered with them. 

The Horse Chestnut, which was in leaf in January in Guernsey and at 
Eillarney, was in leaf in the South of FiUgland about the 16th, at Streatham 
and Braintree on the 22nd, and at Bath and Hampson on the 81st. It was 
not reeorded as in leaf at Macclesfield till May 12th. 

The first week of April was fairly warm, but it then turned very cold, with 
severe frosts at night. Fortunately it was very dry, so that vegetation as a 
whole was only much retarded, and by the end of the month was not so far 
advanced as usual. The warm winter had, however, brought on somo 
things, and the damage to the fruit blossoms was very serious. Cherries, 
Pears, Hums, and Gooseberries, are especially mentioned as having suffered 

1 At Addington some boshes were in flower on the 19th ; but some were still in bud 
aa late as the 80th. 
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TABLB L— Atbbuii Dm (Dxi or Isix) or Fimc Flowvbiko n> kich Owhip. 



No. tnd Kune of Plant, 



■jS. Galanthui mealit . 

74- Carylui A rellatia , 

BANDMCDLnB FICIBU 

MfTcarialii prrcimit 

45. TCBBILAOO FaBTIXI 

44- Pilatilti vulgarii . 

Viola odorala 

Salix eaprea 

77. KarcitmtPnado-nareiitut 
71, Ulmat mo. " 
9. Draia vei 

I. AKtllOHE 

4. C:ILTaA riLCTHTUa 

64. Neptia GUehoma 



. I'm 



eS. PBIHfLA VKBia 

Cardiimint pTsleitiii . 
Slrllaria IloloMUa . . . 



60. VtToniea ChaautdryM 
69. Fl/mtago kautolala . 

i. SitymbriuM AUiaria . 
19. SyHnga wigarit . . . 

]. itonuneultu atri* , , . 
)i. CToLE^fu* Oxyaeanlha. 

15. F(«{a ttpium 

*c. JBtealai Bippeautan 
it. Hymphytam affieinaU . 
II, dglUiit Labamam 
jt. PJ/TU* Atiettparia ... 

II, Polfgala vtHgarli ... 

67, .4Ju0a r«pta>u 

17. ClKBuricM BoBniTui 
19. ^Mr PMtvde-pUUaaat 
59. Ptdltularii tj/tvatiea 
7]. Faffut t/UMica ..... 

40. Oalfum .jpariiu 

ig, £uoR]fniiM niropfuj . 
It. Tritouvh bkpekh , . . 
19. PolentitUi anMerina . . . 
ij. IjoIui cortUcuUtut ,,,... 
47. ChryMKlhamtm Z^veontA. 

54. Hieradum PiloiiUa 

i. Natlurtlum officinale 

H. Lyehnit Flo l eu eul i .,, 

16. talh/fnu prtatmi$ 

J. Papaver Shaa* 

46. AcHiu-Ei UniMioixox. 

76. Jrh Pt€ud-aeoTvt 

7;. Orthii mac%data 

]o. Sota eanina 

]6. Dawai Carota 

]g. Cbmtii lanffuinta ,. .. 

61. Tltj/mut Btrpj/llum 

14, Mu.T* elLTISTBIH 

£6. Staehy§ rglvatiat 

}4. Epiiobiuia nionUuaim , . , 

49. Smecio Jaeobaa 

iS. Bt^Mi Vlmaria 

50. Ckktiube* inoBi 

^6, Uiiuitmn vulgare 
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Table L— Atkbigb Dati Pat of Teib) of Fibbt Flowbbing in baoh Gboup, 1884 

(continued). 



63. Prunella mUgarit 

14. Vida Cracca 

ft. OaUumverum 

52. CarduM arveneie 

15. Hypericum tetrapUrum .. 

16. Hypericum puUkrum .... 
3 3. EpUoUum hireutum . . . . 

4.3. SeaJbioea eucciea 

51. Carduue lanceoUOm .... 
55. Campanula botundifolu 

57. Ck>NyOLVULU8 SBPIUM ,. 

65. Galeopeii Tetntkit 

35. Angelica eylve&trie 

41. Dipeacue eylveetrie 

48. Artemieia vulgarir .... 

53. Sonekui arveneie 

61. Mentha aquatiea ••••.••. 

37. HbdbbaHbuz ... .... 



1^ 


1 




1 


1 


1 




Bonth-Wea 

of 

England. 


Bonth of 
Thames. 


Cential 
Distriot. 


Hertford- 
shire. 


East of 
England. 


North of 
England. 


^6 


167 


168 


163 


«73 


»73 


i7» 


162 


172 


166 


169 


174 


'73 


I7» 


180 


181 


180 


179 


176 


183 


185 


236 


180 


181 


185 


180 


181 


19J 


160 


195 


191 


201 


181 


200 


204 


186 


172 


»74 


• • 


180 


179 


183 


184 


172 


193 


194 


«79 


189 


196 


190 


208 


193 


206 


214 


a . 


190 


174 


178 


190 


186 


164 


»7' 


19s 


178 


190 


193 


200 


193 


»97 


190 


189 


186 


190 


199 


185 


187 


197 


196 


206 


187 


191 


a . 


197 


204 


"5 


191 


208 


201 


ai4 


211 


194 


. • 


202 


206 


209 


214 


196 


211 


• • 


203 


203 


• ■ 


216 


205 


210 


. . 


190 


196 


196 


172 


179 


*»5 


201 


an 


212 


207 


»H 


20s 


210 


220 


264 


258 


255 


^57 


258 


268 


260 



(182) 
158 

• • 

198 

172 

196 



182 



199 

• • 

194 
234 

264 



severely, and at Harpenden the damage will probably also affect next year's 
crop. Flowering shmbs and trees were also mach damaged. At Killamey, 
where Lilac, Labomam, Horse Chestnat, and Mountain Ash, were in flower 
in March, they of coarse escaped, but elsewhere the damage was deplorable. 
In many eases, except where the bnds were very young and therefore 
protected by the young foliage, the flower buds were completely destroyed. 
and it was not till the latter part of May that any bloom at all appeared. 
Grass .also was much affected, and the prospects of a good hay harvest were 
rendered very doubtful. 

The only bright spot in the general tone of the Reports, is the fact that 
the cold dry weather was advantageous for farming operations, especially on 
heavy soils ; but this is counterbalanced by the yellow look of the young 
com at the end of the month. 

The observer at Wellington College writes that where the plant had to 
make much growth, the flowering was backward ; but where, as in the case of 
the Heaths, this was not the case, the flowering was earlier than usual. 

At Tiverton, the Lily of the Valley was in bud in March, but did not 
flower till May ; at Trowbridge, on tiie other hand, after the rain at the 
beginning of the month, the Limes burst into leaf in three days : but there, 
as ebewhere, the country was any thing but green at the end of the month. 

Up to the 18th, plants, with very few exceptions, had flowered earlier than 
usual ; after this time they were almost as invariably later. 

At Belton, the frost was probably the cause of the late appearance of the 
Swallows. Here also the bloom of the Hawthorn, Laburnum, and Horse 
Chestnut, was almost entirely destroyed. 

May was, on the whole, a decidedly warm month, though cold at the 
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beginning and end ; it was also dry, and this, with the sereie frosts of 
April, acted rather prejudicially on vegetation. Those plants which were not 
iiyored by the frost, came into flower and passed away very qnickiy, 
bat the flowering shrubs and trees, as Laburnum, Lilac, and Horse Chestnat, 
were in many places almost flowerless ; on some plants, e.g. the Herb 
Bobert, the effect was curious ; they opened a flower and then seemed to 
stand still, and after some time ja second would open, but the plants did not 
come into bloom till long after the first attempts at opening, though they 
seemed healthy and quite unbjured by the frosts. At Salisbury, the Herb 
Bobert '* began to flower in the second week in April, but was not frequent 
till the middle of May.*' The effect on grass was that of forcing on the 
bloom, and thus diminishing the undergrowth ; the crop was consequently 
not up to the average in quantity, though the magnificent weather enabled 
the farmers to harvest it in first-rate condition. 

Green Fly was troublesome, but grubs and caterpillars, as well as weeds 
and slugs, were less numerous than usual at Croydon. 

The weather of June varied considerably in different districts : it is de- 
scribed as very cold during the first three weeks, and warm at the end ; 
rain fell during the first half of the month, and very little afterwards. At 
Wells it was ** remarkably fine and dry " ; at Becking and Geldeston it was 
''very dry" ; and at Northampton *' very hot and dry." At Marlborough, 
two heavy rainfalls did much benefit to the crops, and vegetation made 
great progress. Grass greatly improved, and except on very dry ground 
was very luxuriant : but many Beports say that the drought was severe, 
Strawberries wanting in sweetness, or being dried up, and being *' blind " ; 
Peas small and hard ; fruit generally suffering, and Potatoes (at Wells) 
" making a great show above ground, but the yield of early ones small." 

The profusion of bloom was remarkable, the Hawthorn especially being 
a mass of flower; but, as with other plants, it lasted but a very short 
time. Beech and Hazel Nuts promised to be very plentiful. 

At Addington, Butterflies were scarce till the end of June, but White 
Butterflies were very abundant in some places, and '' Green Fly " attacked 
almost all plants, cultivated and wild. 

Haymaking began on June 7th at Wells, but not tiU July 5th at Hatton. 

July was dry in the eastern counties, where the *' meadows were brown 
and btimt up ; but in the South-west of England, at Wells, it was " very 
Wet." At Marlborough, it was certainly wet after the first week. Plants 
were very vigorous, and the Lime bloom was profuse. The com was 
improving, but ''root crops" Were suffering. Peas and Lettuces were 
especially poof. The Wheat harvest began during the last week of the 
month. 

Plants which had been later than usual since the middle of April, began 
to get in advance of their usual time. 

August and September were exceptionally warm and bright, and Were very 
dry. The crops were well gathered \n^ but pastures were much burnt up) 
Peas and root crops suffered, and the Hedgerows were unusually bare of 



PBS8T0N— BEPOBT ON THS PHENOLOGIOAL OBSfiBYATlONS FOB 1884. 67 

flowers from the want of rain ; and, as might be expected, thrips was 
troublesome on Roses. Gardens, however, were very gay, and the foliage of 
the trees remarkably full and green, with very few signs of autumn at the 
end of September. 

Wild fruits, as Haws, Blackberries, Nuts, Acorns, were most abundant, 
and the Hawthorns were glaring with the profusion of their scarlet fruit. 
Hips were not very abundant, and Dogwood and Spindle had not as much 
fruit as usual. 

The crops were gathered in as a rule in very fine condition, and the land 
was in such a state that it could be thoroughly cleaned. The long con- 
tinuance of drought began to be severely felt towards the end of the month, 
and wells were getting very low in all parts of the country. 

Potatoes were very abundant and free from disease. Apples were good in 
some places, but the severe weather in April destroyed most of the Pears 
and wall fruits. With this exception, the year must be considered as having 
been a very favourable one. 



Frog Spawn was noticed as early as February 10th at Wincanton and 
Cushendun, but not till March 19th at Addington. The average date is 
March &id, the same as in 1877, and one day later than in 1878 and 1882 ; 
it was twenty-four days earlier than last year, and a week earlier than the 
average of the ten years, thus again indicating the great mildness of the 
winter and early spring. 

Entomological Bepobt. 

These notices are still very unsatisfactory ; there are no means of checking 
them, as no specimens are sent in, and it is clear that some confusion has 
taken place. 

The Honey Bee was noticed at Belton on January 26th, and at High Wick 
not till April 21st. The majority of the dates range throughout March, and 
this is probably correct. The very early dates merely indicate a sunny day, 
for though the sun may bring out the bees, they do not work. The real com- 
mencement of work is in March, and during April, if the weather be favour- 
able, a great deal of honey is secured. The proverbial cold period in May 
stops work, and they require feeding; but. after this, work is continued un- 
interruptedly during fine weather. This year the cold April kept the bees in 
their hives, and the cold period in May did not come, or was so slight, that 
it caused no interruption to the work of the Bees, consequently the Honey 
harvest was unusually fine till the dry weather came on, and flowers passed 
off very rapidly, rendering the latter part of the season rather unprofitable 
than otherwise. Early swarms were not uncommon. May 11th being the 
date of the first swarm at Tacolneston, and June 10th at Hodsock. 

The dates for the first appearance of the common Wasp are very variable : 
at Salisbury the first was observed on January 20th, and at Quemsey not till 
July 1st ; omitting this last, as probably entered under some misi^prehension, 
it is curious that in several places a Wasp was not seen before the middle of 
May. Wasps were very abundant in the autumn. 
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TABLE II.~Inicn amb Fboo Bpaws. 



Stetion. 



Babbttoombe 
WMtwttdfio 
WiDcaaton .. 
Karlboroog^ 
Sftlittraij .... 
StfmUifieldTnigiss.. 
WeUiDgion College . . 

Crojdosi 

Oxford •••••••• 

Addington .... 

Wfttfoid .•.••••• 

Ware 

Herpenden • • • • 
Heitf Old • • • • . 
Sewbridgewoftli 
Boyeton ,,.. 
Cudiogton .. 
Wiekham .... 
Belton 



Hodaoek .... 

Hatton • 

Taoolneaton .. 

Nortbampton 
Hanipeoii • • • • 

Carliale 

WoolasUm •• 
Downaide •••• 

Streatham •• 
Bnfldwas •••• 

Bagoalatown.. 
Crozl07 •••••• 

WicUow . • • • 
Kfllamejr •••• 

Ctuhendan •• 
Guernsey .... 



• • • 



• • • 

• • . 
. • • 

• • • 



• • * 

•1 



8 

I 



fi4 



142 



136 



150 

a • 



« a 



• • a 



»5« 

• « 

• ■ 

H5 



144 
117 



^ 






i«3 



a 

» 

1 






a a 

too 



76 



a a 



a a 
a a 

• • 

"5 

a • 

• a 



• a 



I 



I 

I 

s 



HS 
«4S 



164 



5 

g« 

H 



a a 



65 
80 



84 

45 



III 
Dee. 

»9 

ID 

6 



162 



132 

a . 

'5 
61 

58 



• • 



89 



I 



«o 



8 
S 




1 



1^ 



OQ 



129 

74 



20 
»3 



• • 

66 

130 



128 
80 



"5 

a a 

30 



Jan. 



119 
100 

76 



74 
67 



100 
183 



«»7 



130 

99 
148 



97 

133 
121 



75 
119 

. . 

117 



131 



• • 



8 



a B 



.0 



100 

"7 



"3 
9« 
99 



94 

a a 

75 



93 
94 
93 



75' 
120 



77 

("7) 
137 



130 



a • 
• • 
a . 
76 





A 

I 

8) 



«3« 



138 
148 
138 



130 



139 
«3 



79 
109 



98 



(99) 



130 
116 
105 

lOI 



»3 
141 

»43 
132 

145 



146 

134 
'43 



132 

«3i 

103 

150 





n 

I 

o 

1 



»7» 
HI 



176 



i4« 



163 



«77 



180 



«33 



I 

•4* 

QQ 



g. 



129 



107 



149 

«43 
133 



OQ 



41 

59 

57 
57 
76 

7V 

79 
44 
71 



(5 



76 



61 

66 

77 
69 






a 
70 

« a 

74 

a a 

«45 



54 
65 

57 



61 
68 



77 



82 



47 "4 
41 



Taking those dates which seem most correct, the average date for 
P. Bratdea is May Bih, and for P. Rapa April Ist. The White Bntterflies 
generally were most abundant in some places, and the efifects of the hirvie 
were painfolly evident later on in the antomn. 

The Orange-tip Batterfly seems to be the most exactly recorded of any insect. 
The date (April 12th) at Cnshendon seems extraordinarily early, and is there- 
fore omitted. The average of the other dates is May 17th. At Salisbory it 
was not seen till May 27th. 
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The Meadow Brown Butterfly is recorded as haTing been seen at Bagnals- 
town and Gnemsey as early as May 12th ; at Westward Ho and Oxford a 
week later ; and at Carlisle not till June 28th. The average date is Jnne Ist. 



Obnithologioal Repobt. 

There have been a good many changes amongst the observers, though 
fortunately not many among the older ones. Nine of last year's observers 
have ceased to send in returns, whilst thirteen new ones have taken their 
places, and the notices are generally complete. 

Bono. — The mild winter induced birds to commence their song earlier 
than usual. The Song Thrush began at Babbacombe in December, and 
generally elsewhere early in January. At Wellington College and Wickham 
(in Essex) it was not noticed till early in February. The average date is 
January 10th, the average for ten years being January 22nd. 

The Skylark began singing about January 9th in Hertfordshire, beginning 
later as it went north, not being heard till the middle of February at St. 
Michaers-on-Wyre ; ctuiously the Irish Stations report a very late date, the 
Skylark not being heard till the middle of March at Killamey. The average 
date is decidedly early compared with former years, and is a week earlier than 
the mean of the ten years. 

The Chaffinch commenced singing later than usual ; it was very early at 
Wickham, but as a rule it did not sing till the last week in February and 
beginning of March. The notices, however, vary so much that no general 
result can be deduced, there being an interval of nine, weeks between the 
earliest and latest notices. 

The Chiff-cha£f was rather later than usual, but much earlier than last year. 
It was first heard at Downside, near Bath, on March 7th, but not till April 
10th at Belton, an interval of over six weeks. It seems to have spread from 
South-west to North-east, reaching the Eastern Counties later even than 
at Carlisle. The latter part of March and April were very cold, and this may 
account in some measure for this variation. 

The Willow Wren was very irregular in its movements (as far as can be 
gathered from the notices). It was first heard at Cushendun in Ireland, 
then at Belton in Norfolk, and so generally from East to West, not being 
noticed at Downside till more than a month later (April 24th). 

The Cuckoo was well noticed. It was rather later this year than usual. 
It was particularly late in 1877, but otherwise its average time of appearance 
does not vary more than a week. The notices this year vary from March 
dOth at Marosfield to May 17th at Killamey, nearly seven weeks. Its general 
time of appearance was about the last week in April. 

m 

The Nightingale was seen at Harpenden on April 7th and at Salisbury on 
the 8th, but at Wincanton not till May 19th. It was later this year than 
in any previous one (except 1876). It was not noticed at Wellington College 
till June 2nd, and must have been overlooked ; it was late at Oxford and very 
late in Norfolk, a month later than in Hertfordshire. 
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TABLE III.— BntDS. 



Station. 



t • • ■ • • 



• • • • • 



•■•■•••• 



• ■••••• 



-i 

o 

i 



• • ■ • 



■•••■•■• 
•■••tt*. 
•••• *•..•■• 
• •■••• •• 
• ••• ••■•■• 



Babbacombe 
Westward Ho 
Wincanton 
Trowbridge 
Marlborough 
Salisbory •..••• ... 
Strathfield TnigiBB .. 
Wellington College . . 

Harpenden 

Hertford 

Sawbridgeworth 

Boyston 

Cardington 

Maresfield 

Oxford 

Addington 

Watford 

Ware .... 

Wickham 

Geldeston • 

Belton 

HodBook 

Hatton 

Tacolneeton 

Northampton 

St. MichaerB-on-Wyre 

Hampson 

Carlisle .. 

Downside 

Croxley .. 

Streatham 

Bnildwas 

Hassocks 

Wicklow 

Killamey 

Cushendon 

Guernsey . 



• • 



.... «•••• 



...a.... 



9» 



• • 



6i 



36 



-10 

a • 
■ . 

• • 

4 
4 

34 

2 



79? 



All 



Song. 



5 



Jan. 



I 



to 






139 
130 
119 

99 
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«53 

98 
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• ■ 

"5 

• • 
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. . 

114 
III 

• . 
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109 
130 

a . 
123 

"5 

X06 






3\ 



105 



ICG 






9* 

lOI 



rl 

s 



00 
0^ 



•3 



0^ 



74 



105 

83 






•9 

a 

8 



114 
118 






lao 



By 119 






112 

97 
"5 



95 
III 



83 



99 
67 



• • 

12 

37 
9 
9 



40 



I 

o 



o 



I 



I 



00 
o 



20 



«5 

10 

10 



18 



65 
54 



45 
37:66 



130 
108 
112 
X13 
no 
100 
103 
121 
106 
107 
119 

"7 

"7 
90 

117 

114 

114 

109 



MiasAxios. 



I 



0% 



132 
1341 .. 



132 



75 
112 

82 

89 



»3 37 
49 



121 

"7 

"7 

"5 
119 

121 

122 

III 

IDS 
117 
119 



55 
7* 



57 
53 



X17 



»37 






• ■ 



HI 






118 

146 



49 131 

«34| 



84 

138 



III 
138 
120 

99 



131 
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• t 



OS 



86 



9» 






o. 



123 

93 
103 

113 

105 

105 

9» 

106 

80 
108 



118 
106^ 

89 
III 
109 
U4 
119 

99 



a 



9 
a 

o 

m 
t 



I 

a 



o 



86 
128 
128 

81 
126 
loi 
130 
117 



lOI 



f 



NO 

o 



• a 
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a • 

no 



109 

• • 

. a 
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99 



• ■ 
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1*0 
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99 
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"7 
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109 

96 
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78 



96 
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»3» 
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121 
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126 
126 
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O 
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o 

2: 
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The Turtle Dove was not much noticed. Febraary 18th seems too early 
a date for it (at Belton), the average of the other dates giving May 10th as 
the time of its usual appearance. 

Migration. — ^The notices of the Flycatcher and Wheatear are very few, 
but indicate, if any thing a rather earlier appearance than usual ; but the 
Swallow seems to have come just about the time that the cold weather set in, 
and so a few were observed during the first week in April, and then no more 
were seen for three or four weeks. The earlier date recorded has been taken 
as that of the arrival of this bird, and this gives a rather earlier date than 
usual for its appearance ; the notices vary from March 20th at Harpenden 
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TABLE m.-BiBM (contimed). 














Station. 


NESiraa. 


91. Fly- 
catoher. 


Thmah. 


Chaf- 
Bneh. 


s^. 


8^, 


p^rtriag.. 


1 


1 


1 
1 


Egga. 


1 


K 


1 


ei 


1 


1 


HMtmg. 


1 


1 


1 


Babbaoomba 
WeatwardHo 

MariborooBli 

SalUbory 

StrathflaldTnnUa.. 
Wellington Colle«e „ 

Harpanden 

Hartford 

Savbridseworth .... 
Bojilon 

MoreaSeld 

(Word 

Addingtoa 

Wattord 

Waro ., 

Wiokhani 

Oaldeaton 

Belton 

Hodaook 

Uattou 

St. Michael-a-on-Wyw 

Hampaoo 

Culiala 

Downaide 

Croxley 

Streattuun 

Boildwaa 

Haaaoaka 

Wioklow 

KHIamM ... 

CosheDdnn 


"47 


119 


6S 


BitUng 101 

74 

" 


■^ 


60 


:: 
108 


60 
66 

Si 
I 

31 


97 
7B 
87 

76 
36 

:: 

♦8 


'?: 


'« 


75 

49 

J' 

47 


-: 


"H 



and EiUftrney to April 20Ui in Norfolk, the m^oritj being daring the last 
half of April. 

The Sand Martin appeared generally afler the Swallow, bnt at Carlisle it 
waa seventeen days, and at Harpeaden twenty days earlier. There seems to 
be some error here, and the dates from theao places have not been taken in 
calculating the average. Even omittdng the early records, the bird was two 
days earlier than last year. 

The Bouse Uartin, nnlike the Swallow, waa later than in any previons 
year, the dates of appearance varying over an interval of nearly six weeks ; 
it appef^is to have been most generally seen daring the first we^k in Kay. 
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The Swift was remarkably early, eight days before its average time. Its 
general time of arrival was the first week or ten days of May, when the 
weather became vrarmer. It has been observed, however, that temperature 
does not seem to influence its arrival in England. An examination of its 
average time of arrival daring the past fifteen years shows that it is, perhaps, 
the most irregular of these spring migrants. 

The dates for the Corncrake vary from April 17th at Carlisle to June 18th, 
at Addington, an interval of eight weeks. There mnst be some want of obser- 
vation, as the bird makes its presence known as soon as it arrives ; it is 
cnrions that it should have been noticed first at Carlisle. 

Nesting. — ^The only species sufficiently observed is the Book. Considering 
the very warm winter, it is not surprising that it began its building very 
early, quite a week before the average date. 

Taking a general summary, the season was an early one, except daring 
the latter part of April. It was just this part of the year which was so 
unusually cold. Till the second week in April, the temperature had been 
almost invariably above the mean, two weeks only (at different times) having 
a temperature below the average of the previous ten years. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

November 19th, 1884. 

Ordinary Meeting. 

Robert H. Sgott, M.A., F.R.S., President, in the Chair. 

Robert Aitken, Colmonell, Girvan, N.B. ; 
Nahun E. Ballou, M.D., Ph.D., Sandwich, IllinoiB, U.S.A. ; 
Francis Campbell Batard, L.L.M., Oaklands, Harcourt Road, Wallington ; 
George Woulfe Brenan, A880c.M.lD8t.C.E., Craigvarren, Oban, N.B. ; 
Herbert Thomas Borls, F.G.S., Sarawak, Borneo ; 
Alfred Chadwick, M.D., M.R.C.S., 131 York Street, Heywood ; 
Richard Cooke, The Croft, Detlinj;, Maidstone ; 
Peter Henry Emerson, B.A., M.K.C.S., Wellesley House, Southwold ; 
Samuel Johnson, M.B., F.K.A.S., 23 Gloucester Terrace, Hyde Park, W. ; 
George James Lee, Central Jones Street, Kimberley, South Africa ; 
Robert Montague Mercer, Rodmersham House, near Sittingboume ; 
Lewis Potter Muirhead, Rosemount, Helensburgh, Dumbartonshire ; 
John David William Vaughan, Suva, Fiji ; and 
Joseph Bowman Wilson, Kirklandhow, Arlecdon, via Camforth, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

*' A New Method of Reading the Direction of the Wind on Exposed 
Heights, and prom a Distance." By Hugo Leupold, F.R.Met.Soc. (p. 1). 

"Description op a Component Anemograph.*' By Alfred Natlor 
Pearson, F.R.Met.Soc. (Abstract.) 

In May 1883 an idea occurred to the author for the construction of a me- 
chanical arran|;ement which, wh^n coupled with the cups and vane of a 
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Robinson-Beckley Anemograph, would give traces of the longitudinal and 
latitudinal wind components. During the last few months the author has worked 
out the idea in detail. The arrangement for resolving the wind movements 
into their components is something similar to the one described by Mr. Walter 
Baily, F.R.Met.Soc, in the Philosophical Magazine of September 1882, — and 
the author states that be did not see Mr. Baily's paper until a recent date, and 
did not know that an arrangement on a similar princii>le had been devised by 
any one but himself. The following is a brief description of the instrument : — 

The spindle of a wind vane is attached at its lower end to a crank free to re- 
volve in a horizontal plane, which crank causes two horizontal slides to move 
with reciprocating motion. 

One slide is fixed to move only in an East and West direction, the other 
North and South. Each slide drags with it the axis of a heavy vertical wheel, 
which rolls on the horizontal surface of a disc or circular table, which is at the 
same time being rotated by means of gearing down from the Robinson*s cups. 
The vertical wheel, being simultaneously shifted under the action of the vane to 
or from the centre of the table, revolves with a velocity proportional to that of 
the cups multiplied by the sine of the angular movement of the vane. 

The reduced motion of the vertical wheels is eventually transmitted to 
pencils, which record on paper wrapped round a clock-driven cylinder in the 
ordinary manner. 

The remainder of the paper is occupied by a detailed description of the 
apparatus proposed to be employed, copious references being made to the 
elaborate drawings furnished by the author. 

These, however, not being of su£Scient general interest to engrave, are pre- 
served in tlie archives of the Society for re^rence. 

(For the discussion on this Paper, see p. 6.) 

*^ On the Injury by Lightning to the Monument to the First Duke of 
Sutherland, at Lilleshall, Shropshire, April 28th, 1884.'* By Charles 
Clement Walker, F.R.A.S. (p. 7.) 

**0n the Mechanical Characteristics of Lightning Strokes.*' By 
Col. the Hon. Arthur Parnell. (p. 12.) 



December 17th, 1884*, 

Ordinary Meeting. 

Robert H Scott, M.A., F.R.S., President, in the Chair. 

Charles Harrington Cotton, Abbots Hayes, Chester ; 
Samuel Aird Jolly, L.R.C.P., L.R.C.S., Ilsington Lawn, Piddletown ; and 
Rev. Charles Johnson Taylor, M.A., Toppesfield Rectory, Halstead, 
were balloted for and duly elected Fellows of the Society. 

Mr. J. S. Harping and Mr. H. S. Wallis were appointed Auditors of the 
Society's Accounts. 

The following Papers were read :^ 

*^0m the Reduction of Temperaturb Means from Short Series of 
Observations to the Equivalents of Longer Periods." By Dr. Julius 
Hann, Hon.Mem.R.MetSoc. (p. 28.) 

" The Diversity of Scales for Registering the Force of Wind." By 
Charles Harding, F.R.Met.Soc. (p. 39.) 

" Report on the Phbnological Observations for 1884.** By the Rev. 
T. A. Prbston, M.A., F.R.Met.Soc. (p. 47.) 
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2imL To the upright ipiti^e or uu canT-ing the rane asd dinctioii fnMe 
or eroN, «r b* Mine coovenieat nippOirt dote to or adjacent to it, I aCa k 
rigid metallic or other maierial roil, omanental or plain, directed tqtrarda or 
bomontallv lowarda the letter* N E S W, which eerrei •■ a pointer or indiealor, 
and which i* ao coiutmcted ai to be moveable arouad (he nnright soMiort of the 
vaiic or weathercock, and capable of being rigidly clamped or lUed by aerewa, 
pinx, Duti, wedi^a, or other raeani, io that it oiay be placed in any ataatioii 
conrenicnt ana luitable for indicating the direction of tlie wind from the par- 
ticular pofition from which it ii deEJred to view the vane. The instmaieat is 
made by Mr. J. lllclu, of Hattoo Garden. 



COXDRXMTION TUEOEY OF THE GENERATION OF CTCLOSES, 

rBOl". J, Eliot, In a recent papeH read before the AiiaUc Society of B«i _, 
({ftvu an account of the Sontli-west Monsoon Stormi of Jane 26th to July 4th, 
Krid of Novftmlwr lOlli to 16th, 1883. TliQ first Etorm was generated during tlie 
liut week of .Iiinc iiciir thu head of the Bay of Bengal, and gnve very stormy 
weatliiir off the llaijf{al nrid Uriasa consCs, ami was the only occasion on which it 
wa« neeeaiary to Iiolit llio tilorm signnls at the Langor Island station, near the 
onlranco to the Ilooghly. The second storm was formed in the Gulf of 
Mai'tnlian, ilurinittlio ■ecunil week of November, almost at the end of theSonth- 
wnit iiioikooii, anri |iiiriiui-il a vtry uniisuAl course. It crossed into the Bay of 
HongAl through tlm dmnntil bi^twucn Cape Hegrais and the Andam!\n Islands. 

I Jaurnal sflht Mtlit Sniff a} Binf'. TdI- UH. Part n. Wi- 3, AuEUsl 1SS4, 



4 



OOBBESPONDENOE AlO) NOTES. 65 

It then slightly recurved, and moved in a general northward direction, 
approaching the Arracan coast near Akyab, where it was broken up by the 
action of the Arracan HiUs. 

Having given all the observations and discossed their more important features. 
Prof. Eliot proceeds to explain the chief features of these two storms as physical 
phenomena, and also to suggest the theoiy of cyclonic generation and motion 
which appears to be applicable to them, and is consistent with our knowledge of 




mass of air that was thrown 
during the storm was for some days antecedent to 
the disturbances almost at rest, and in a state of approximate equilibrium. 
There was a break in the rains immediately preceding toe formation of the ^st 
storm, which is well known to be a penod of lignt and unsteady winds in 
Bengal, and over the head of the bay. The second storm occurred very shortly 
after the first break in the North-east Monsoon rains on the Coromandel coast, 
and when, as the various observations prove, winds were very light and variable 
over the greater portion of the bay. Hence the first and most strildng feature of 
these cyclones was that a vast amount of kinetic energy or motion was rapidly 
given to a large mass of air, which previously to that action was in an almost 
quiescent state. The gradual increase of the motion was in those two examples 

f roved from observations taken by vessels passing through the areas of distur- 
ance. The transformation from the state of approximate quiescence to that of 
violent cyclonic motion in the bay is consequently a continuous process, the 
successive stages of which can be fully traced. And the entire devMopment of 
these, and of aal storms in the Bay of Bengal, appears to be due to actions oc- 
curring over the bay itself, and not to atmospheric conditions at a considerable 
distance from the arc of cyclonic disturbance. 

" The miestion of cyclone veneration is therefore essentially one of transfer of 
energy. Viewed in this light there are two subjects for inquiry : — Ist. The 
source and character of the energy which is trans&rred to Ae atmosphere, and 
transformed into the kinetic energy of a mass of air. 2nd. The conditions 
necessary for the transfer of enersy under consideration. 

*' If these two questions are fully answered, a satisfactory explanation will be 
given of cyclonic generation as a meteorological problem. The complete 
mathematical treatment of this subject as a dynamical question is beyond tiie 
scope of the present article. 

**The energy which is transformed during the generation and existence of a 
cyclone, and which maintains the cyclonic circmation against- the various re- 
sistances opposing it and therefore tending to disintegrate it, is undoubtedly the 
latent heat energy given out during the condensation of aqueous vapours con- 
tained in the atmosphere. In all cyclones of the Bay of Bengal that have 
hitherto been investigated, heavy and in the majority of cases, torrential rain is 
the most prominent feature. It increases in amount during the generation of the 
cyclone, is excessive during the existence of the cyclone in its complete form, 
and rapidly decreases during the disintegration of the cyclone, ceasing with the 
disappearance of the cyclonic vortex. It is thus a phenomenon parallel in 
character and duration with the cyclonic motion or disturbance. 

*'It is also equally certain that when aqueous vapour is condensed into rain, 
practically the whofe of the solar thermal energy utilised to perform the work 
of evaporation is given out by the mass of vapour during condensation, and is 
transferred to the adjacent mass of air. Major Cunningham's hydraulic experi- 
ments at Roorkee appear to establish that the sun*s heat under the most 
favourable conditions, that is, with dry weather and high air temperature, does 
not evaporate more than one-tenth of an inch per diem from the sunace of slowly 
moving water. The inverse process of condensation in consequence of certain 
features of air motion dependent on rainMl usually proceeds much more rapidly, 
and frequently restores the aqueous vapour in the form of rain to the earth's 
surface at the rate of one to two inches per hour. Prolonged rainfall at the rate 
of 10 to 30 inches per diem for periods varying from 34 to 72 hours is by no means 
uncommon during the passage of the larger cyclones of the Bay of Bengal 
across the Bengal or Madras coasts. It is probable, judging from the ex- 
pressions used by sailors to describe the rainfiul during cyclones in the Bay, 
that it is more intense and prolonged than on land, 

mBW SKRIES. — ^VOL. XI. B 
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" If we therefore compare the rates at which eyaporation and condenBBtion 
can occur, it is certain tnat the energy released during; the act of cond e n s a tio n 
is transferred to the atmosphere with very great rapidity daring heavr r a i nf al l, 
and probably at a rate occasionally amounting to 100, 200, or eyen 400 times 
that at whicn it was absorbed during the process of eyaporation. The effeet of 
a continuous fall of 20 or 30 inches of ram oyer any portion of the earth's anr- 
face would, on the assumption of Major Cunningham's results, be eqniyalent to 
that of a sun 250 times as powerful as our present luminary acting; directly on 
the mass of the atmosphere above the area of rainfall, instead of mdirectiT by 
means of convection currents due to the heating of tiie earth's land snrcace. 
The action is also nsually continuous, and is not interrupted, as in the case of 
the direct solar action, by the succession of night and day. There is therefore 
the strongest probability that so powerful a disturbing action can produce very 
large and rapidly accumulating effects on the mass of Uie earth's atmosphere 
affected and influenced by it in a comparatively short space of time. 

*' There hence appears to be no douot that the energy transferred to the atmos- 
phere during heavy rainfall is very large, and that the source of the energy thus 
indicated is adequate, from every point of view,* to account for the production of 
the largest and most intense cyclonic circulations. Other causes of the orig^ 
of cyclones have been assigned, as, for instance, differences of pressure, friction 
between parallel winds blowing from opposite directions, &c. ; but the sUghteat 
consideration seems to show that none of these is sufficient to account for the 
enormous and continuous transfer of energy that occurs during the prolonged 
existence of a large cyclone. The strongest argument against these theories, in 
the case of cyclones of the Bay of Bengfd, is, that experience has established 
that the lareer the cyclone, the smaller are the antecedent diflfiarenoes of pressure, 
and the feebler are the winds blowing from opposite directions, immediately 
before the formation of the cyclonic voriex. 

" The following statements, based on the preceding remarks, hence give the 
answer to the first part of the required explanation. When water is converted 
into aoueous vapour on the large scale at the earth's surfi&ce, thermal energy, 
derivea from the sun, performs the work of evaporation, and is hence transf<Nin3. 
The aqueous vigour thus produced possesses an equivalent amount of ener^, the 
greater part if not the whole of which it retains so long as it continues in the 
vaporous condition. When it is reconverted into water, or condensed as rain, 
this portion of its total energy is given out, and transferred to the air. The 
tnodua^ operandi of this transfer is a matter of no importance in the present inquiry. 
Also, in all cases when the rain&ll is heavy, and prolonged for a considerable 
time, the energy is given out at a much more rapid rate than that at which 
it was absorbed during the process of evaporation. Hence heavy and prolonged 
rainfall may ^re rise to a powerful, persistent, and continuously accumulating 
disturbance in the adjacent atmosphere, and, therefore, produce violent and 
extensive air motion. In virtue of the constitution of the atmosphere, the 
motion will be rotatory. Prolonged heavy local rainfall is hence an adequate and 
sufficient cause. It is, moreover, the only known cause which is equal or similar 
in amount to tiie effect, and hence there are strong reasons for assuming that it 
is the motive power which produces the peculiar motion of the atmosphere 
called cyclonic circulation on the large scale. It is, in fact, the most powerful 
disturbing action to which the air is subject ; and the consequent motion of the 
air is, when the rainfall and consequent disturbance are excessive, the most 
violent in its character with which we are acquainted. 

^* The history of the two cyclones has shown most fully that heavy rainfall over 
the area of cyclonic motion or disturbance was a characteristic feature, and that 
in this respect they confirm previous experience. Hence tiie source of the energy 
of these two cyclones was almost certainly that which we have indicated in toe 
previous statement, that is, the latent heat energy of the aqueous vapour derived 
previously from the sun, and transferred to the atmosphere during the process of 
condensation. 

**As rainfall does not always appear to produce cyclonic motion, it ib 
clear that although rainfall may be the source of energy, it is onl^ when 
the rainfall occurs under special conditions that the acoompanymg air 
motion increases and accumulates in the peculiar manner necessary to give rise 
to a large and intense cydomo circiUation. Experience has showQ that the 
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following conditionB, which can be proved to have a direct bearing on the 
formation of cyclones, afe always present before and during the generation of 
cyclones in the Bay of Bengal :' — 

" 1st. The estaDlishment and prevalence of a humid current over the extreme 
south of the Bay, which brings up large quantities of aqueous vapour into the 
centre or north of the Bay. 

" 2nd. The occurrence of approximate uniformity of meteorological conditions, 
more especially of pressure, over the coasts of the Bay, and frequently over a 
considerable portion of the Bay. 

" drd. The prevalence of light and variable winds over Bengal and the coasts 
southwards. This condition is practicidly identical with the previous, as both 
are due to, and accompainr, the same general atmospheric conditions. 

" 4th. The absence of rainfall, and the prevalence of clear skies with fine 
weather, over the north and centre of the Bay, and in Bengal. 

'* The relative importance of tiiese conditions will be evident on very brief 
consideration. The first is undoubtedly necessary to supply the aqueous vapour 
in sufficiently large amounts to give rise to a continuous heavy rainfall over such 
a large area as is covered by a considerable cyclonic disturbance. The Bay of 
Bengal is not a large enough evaporating area to afford such a supply. Hence 
cyclonic storms are only formed in the Bay of Bengal when there is a humid 
current blowing into it firom the Indian Ocean. Tms occurs only during the 
South-west winds blowing at the entrance of the Bay or the Northward con- 
tinuation beyond the Equator at the South-east Trade Winds of the Southern 
Tropics. Tnat such is the case is sufficiently proved by the fact t^at cyclonic 
storms on the large scale are entirely restricted to that portion of the year when 
South-west Monsoon winds are blowing over a part or the whole of the Bay, that 
is, from the beginning of May to the end of December. It is also shown by the 
fact that, at the commencement and termination of the South-west Monsoon 
period, any cyclones that are generated form in the South of the Bay, whilst in 
the months of July and August, or during the height of the South-west Monsoon, 
they form near the Head of the Bay. In short, the area of cyclonic generation 
in Uie Bay of Bengal depends mainly upon the season, and travels Northwards or 
Southwards, according as the South-west Monsoon is advancing or retreating over 
the Bay. 

'' The remaining conditions appear to be necessary in order that the rainfall 
may occur in such a manner as to give rise to and produce an atmospheric whirl. 
It is evident that if rainfall tends to set up a rotatory motion in the air, it is 
absolutely necessary for rotatory motion on the large scale that there should not 
be severiu separate centres of rainfall and disturbance, each producing its own 
rotatory or cyclonic action, and therefore interfering with the others. It is 
essential that the rainfall should be localised and concentrated, that it should 
continue for some time over a comparatively small area, and be confined to that 
area. The more perfectly this is realised, and the longer this continues, the 
greater will be tiie accumulated disturbance. In order that the rainfall may 
occur over the same area for such a considerable period as to permit of the con* 
tinuons accumulation of action, it is evident that ascensional motion should 
mainly occur there, and hence that, previously, there should be little horisontal 
motion of the air, and therefore very slight differences of pressure at the sea 
level* The necessi^ for the fmrther conoitions is hence also evident 

" It will be seen that these conditions were fulfilled in the case of both storms, 
more completely (as might have been anticipated) in the case of the second 
storm, when the South-west Monsoon current was weaker than it was at the 
time of the first storm. The history and discussion thus fully bear out the 
existence of the conditions immediately antecedent to the two storms which the 
condensation theory asserts to be necessary for the initiation and generation of a 
cydonio storm in the Bay. 

"The preceding remarks hence indicate that the energy given out during the 
process of aqueous vapour condensation on the large scale is the motive power 
of cyclones, and that the rainfall must be localised and concentrated over a con- 
siderable area, for a period of one or more days, in order to produce the 
continuous and rapid accumulation of energy which characterises a large cyclonic 
disturbance. Experience has also shown that the conditions which the condensa- 
tion theory suggests as being essential for the occunence of continuous and pro- 
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longed local rainfaU over a ]>ortion of the Bay are exactly those which are present 
before and durinj^ all cyclonic storma in the Bay of Bengal, and that they are more 
fully marked be&re the occarrence of the larger tlum of the smaller cy^clones of 
the Bay. It is, moreover, these antecedent conditions which form the only teat or 
indication of the possible or probable early formation of cyclones in we Bay, 
and which are utilised in the preparation of the daily weather reports issued by 
the India and Bengal Meteorological Departments.*' 



RECENT PUBLICATIONS. 

Amebioak Meteobolooioal Joxtbnal. a Monthly Beview of Meteorology 
and allied Branches of Study. Vol. I. Nos. 7-9, November 1884- 
Jannary 1885. 8vo. 

The principal articles are : — Local and topical Weather Cards, by W. M. 
Davis (3 pp.). — Weather Areas and their Movements, by L. A. Sherman (4pp-)- — 
The Thuncfer-squalls of July 6th, by H. H. Clayton, Junr. (16 pp.) —Solar Heat 
and Terrestrial Dilatabilitv, by F. D. Covarrubias (20 pp.).— New England 
Meteorological Society, notice of First Annual Meeting at Boston on October 2l8t 
(6 pp.). — ^Thermometer Exposure, by H. M. Paul (8 pp.). — Local Weather Liore, 
by A. W. Butler (4 pp.).— Self-recording Mercurial Barometer, bv Dr. D. Driver 
(3 pp.). — Determination of Air Temperature and Humidity, by H. A. Hazen (6 pp.)* 

Annalbs db l*Obsebvatoibe Imf^bial db Bio de Janeibo. Public par 
L. Cbuls. Tome n. Observations et M^moires, 1882. 4to. 1883. 

In addition to a large amount of astronomical information, this gives in full 
the meteorological observations made seven times each day at the Imperial 
Observatorv, Rio de Janeiro, during the year 1882 ; also the monthly results at 
Queluz, Itabira do Campo, and Rio Grande do Sul. 

Annalbs db l'Obsebvatoibe Botal db Bbuzblles. 4to. 1886. 

Contains : — Discussion des Observations d'Orages faites en Belgiqne oendant 
Tann^e 1879, par A. Lancaster (68 pp.). The number of observers of tnunder- 
storms was about seventy ; and from a aiscussion of the observations the author 
formulates the following results: — 1. Thunderstorms occur under the influence of 
atmospheric depressions ; 2. They occur chiefly, in Belgium, when the centre of 
the depressions is to the West. West-north-west, or North-west of Brussels ; 3. 
Electrical phenomena attain tneir maximum of intensity and development when 
the depressions have their centre in Ireland, or near its coasts ; 4. Thunderstorms 
appear most frequently with barometric pressures between 760 and 766 mm. 
f29'6 to 29*7 ins.) ; 6* With high barometric pressure they are veiy rare ; 0« 
The direction they take is generally South-west to North-east ; 7. Their mean 
velocity is from 40 to 60 kilometres per hour ; 8. The rainfall which accom* 
panics the storms is more intense in the West than in the East of the country ; 

9. Thunderstorms consist of small atmospheric depressions possessing all toe 
characteristics of large depressions, of which they are in some measure satellites ; 

10. These storms depena on two most important meteorological factors, viz. 
temperature and atmospheric pressure. An increased temperature at the time 
of a barometric depression is the most favourable circumstance. An increased 
temperature without depression, and vice verad, does not bring on storms; 

11. The hour at which thunderstorms usually occur is that which coincides with 
the time of the diurnal maximum temperature and minimum pressure; and 

12. A slight gradient is favourable to their production. 

Annuaibb de la 8ocikTi M^ti^oeolooiqub de Fbanob. Vol. XXXII, Avril- 
Mai 1884. 4to. 
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ment barom^trique, par M. A. Poincar6 (7 pp.). — ^Barom^tre ^ Glycerine, par 
M. Caron (3 pp.\ — Schemes des Moayements aimosph^riques sur TEurope 
dans les divers regimes, par M. Poincar^ (7 pp.). — Re8itm6 des Observations 
iii6t6orologiqaes faiies it Constantinople de 1856 k 1875, par M. C. Ritter (25 pp. 
and plate). 

Amnuaibb db l'Obbbbvatoibb Botal db Bbuzbllbb, 1885. 62e Annde. 
12mo. 1884. 874 pp. 

In addition to much valuable information, this contains a paper by M. J. 
Vincent on the climatology of Brussels (35 pp. and plate). This is a discussion 
of the observations madeauring the fifty years 1633-1882. 

ClBL BT l^BBB. BAVTO POPULAIBB d'AsTBONOMIB, DB MlfeTiBOBOIiOOXB, BT DB 

PsTsiQUB Du GiiOBB. YoL Y. Nos. 17-22. November 1884-Jannary 
1885. 8vo. 

The meteorological articles are : — ^Les Climats marins et les Climats continen- 
taox au point de vue de la V6g6tation, par M. Bergsman (5 pp.). — Les Tempdtes 

d'Equinoxe (3 pp.). 

f 

JOUBMAI. AMD PfiOGBBDINaB Or THB BOTAL SOGIBTT FOB NbW SoUTH WaLBS 

FOB 1888. YoL XYn. 8vo. 1884. 

Contains : — Some Facts bearing upon Irri^tion, by H. C. Bussell ^3 pf).). 
The author has been carrying on some experiments to find out how mucn rain- 
fall goes to supply vegetation and evaporation, and, so far as he has gone, the 
evaporation from the grass appears to be about 1^ times, and from eaith about 
twice, that from water. When the grass is very wet its loss is sometimes 2^ 
times that from water, and that from the soil has been as much as 3^ times that 
from water. — ^Irrigation in Upper India, by H. G. McKinney (10 pp.). — ^Tanks 
and Wells of New South Wales, Water Supply and Irrigation, by A. P. Wood 
(34 pp.). 

Mbtbobolooibohb Zbitbohbift. Hbbausobobbbn ton deb Deutsohbn 
Mbtbbolooisobbn Gbsellsohaft. Bedigirt von Dr. W. KOppbn. 
1884. Nos. 9-12. September-December. 4to. 

Contains :— Die mittlere Bewolkung einer Periode als Funktion ihrer hellen 
und tr&ben Tage, von Dr. Grossmann (8 pp.). This subject has dso been 
handled by Herr Mantel in Yol. XIX. of the AnnaUn der 8chu)eixeri9chen msteo' 
fologtschBH CktUralrAnstaU for 1882. The formuUo employed by the two auUiors 
are nearly identical :— 

45 45 

Grossmann gives C ^ 53 -f — (D^B) ; Mantel gives C = 51 -f — (D— B) 

where C = the mean cloudiness of the period ; n = the number of days ; D = the 
number of dark davs ; and B = the number of bright days. — ^Die Untersuchun- 
gen von Pater B. vines fiber westindische Orkane, besprochen von W. Koppen 
(8 ppO- — This is a review of Padre Yifies* work on the hurricanes of Septemoer 
ana October 1875 and 1876 in the Antilles. Three hurricanes are discussed, 
with the help of the U. S. Si|pial Office Observations. Among the most 
remarkable facts to which attention is drawn is the variation in intensity of 
each of these hurricanes during their progress, the first two passing over Cuba 
with diminished force, while they were excessively violent before and after tliey 
visited the Havana. In these two storms the Easterly winds on the northern 
side of the path were as usual the strongest ; in the third the contrary was the 
case. The maximum gust experienced was one lasting for four seconds at the 
rate of 100 miles an hour. The author gives in great detail his account of the 
sky appearances and various non-instrumental observations which preceded the 
storm. — Ueber zwei neue Bogistrirapparate ffir Windesgeschwindigkeit und Wind- 
richtung, von B. Fuess (7 pp.). — UeDer den von Nipher vorgeschlagenen Schutz- 
trichter ffir Begenmesser, von Prof. B. Bomstein (^7 pp.). This is an account of 
a serioa of experiments made at Berlin with Nipher*0 protecting funnel for 
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rain-gauges. The results show that the f oimel does increase the amount col* 
lected, and that its action is greater the stronger the wind. — Zum Studium der 
Regenfalle mit Rficksicht auf die Regenprognosen, von Dr. A. Winkelmann 
(5 pp.). — Die Bedeutung synoptischer Studien im Sfidatlantischen Ocean, von 
Dr. G-. Neumayer (5 pp.). — ^Eine rationelle Methode zur Prfifnng der Wetter- 
grognosen (8 pp.). — Graphische Methode zwc Bestimmung der adiabatischen 

and plate). This 

is similar to that 

how much will be 

condensed, and how much will remain ifi the state of yapour at each level. — 
Ueber Messung der Niederschlagshohen, von C. Lang (6 pp.). This p^er 
shows how. in Bavaria, stations close to each other do hot give accordant rain 
results, ana notably that the mode of snow measurement is very unsatisfactory. 
— Principien der Vertheilung meteorologischer Stationen, von Dr. W. Koppen 
(6 pp.). — ^Klima von Ostsibirien, von Dr. A. Woeikof (18 pp.). — ^Among other 
points the author shows the extremely low temperatures recorded at Wercho- 
jansk and Yakutsk to be purely local, and confined to the valleys in which these 
stations are situated. He also mentions that barometricid readings of 31*5 ins. 
have really been observed, but in Western, not Eastern Siberia.— Ombrograph 
mit Sinuswage, von Capt. G. Rung (3 pp.). 

P&ooBEDiHas OF THE BoiAL SooiETT. YoL XXXYII, Nos. 288*284. 8vo. 
1884. 

Contains : — Report to the Solar Physics Committee on a comparison between 
apparent inequalities of short period in sun-spot areas and in diurnal tempera- 
ture-ranges at Toronto and Kew, by Balfour Stewart, F.R.S., and W. L. 
Carpenter (27 pp.). The results obtained are as follows : — 1. Sunspot inequalities 
around twenty-four and twenty-six days, whether apparent or real, seem to 
correspond closely in period with terrestrial inequidities, as exhibited by the 
daily temperature range at Toronto and at Kew. 2. While the sun-spot and the 
Kew temperature-range inequalities present evidence of a single oscillation, the cor- 
responding Toronto temperature-ran^e inequalities present evidence of a double 
oscillation. 3. Setting the inequalities as Uie authors have done, the sun-spot 
maximum occurs about eight or nine days after one of the Toronto maxima, and 
the Kew niaximum about seven days after the same Toronto maximum. 4. The 
proportional oscillation exhibited by the temperature-range inequalities is much 
less than that exhibited by the corresponding solar inequalities. — ^Report of the 
Kew Committee for the year ending October Slst, 1884 (22 pp.). 

Pbofbssional Papebs of the SiaNAL Sbbviob. No. XIV. Charts of Rela- 
tive Storm Frequency for a portion of the Northern Hemisphere. By 
John p. Finlbt, Seijeani, Signal Corps, U. S. A. 4io. 1884. pp. 
and 18 charts. t 

This memoir contains a series of charts illustrating by coloured areas the 
monthly and annual distribution of tracks of centres of oarometric minima over 
North America, the North Atlantic, and Europe. The work necessarily offers 
only approximate results, and the combination of a greater number of years will 
probably change more or less the configuration of the areas of relative frequency as 
now charted. The tables and charts are given without discussion, and no 
attempt is made to account for or explain away any of the evident peculiarities 
of the distribution of storm frequency. 

Bbpobt on thb Mbtboboloot of Indu in 1882. By Henbt F. Blanfobd, 
F.B.B. Meteorological Reporter to the Gbvemment of India. Eighth 
year. 4to. 1884. 450 pp. 

This volume contains the monthly and annual results of meteorological obser- 
vations for about 130 stations in various parts of India, and also the monthly and 
annual rainfall at 457 stations. The weather may be briefly summarised as 

I Mitekrifl dtr UtUmkMtekm G m it § d kti f t ^ M§t$onh9U. Viil. ZX. p. m, l$r4. 
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foIiowB : — On the whole, the year 1882 was cooler than the average, and most so 
in the first two months of the Monsoon, when the precipitation was excessive ; 
hat both the early and closing months had a somewhat excessive temperature, 
both these seasons being veiy dry and comparatively rainless. The atmospheric 

Sressnre was rather below the average, but it was subject to many vicissitudes, 
iffering in this respect from the condition of some years previously. The 
absolute humidity of the atmosphere and the quantity of cloud were both lower 
than usual, but the rainfall on the average of the whole area was excessive, 
being higher than in any year since 1878. In both peninsulas, and in Western 
India, the excess was universal ; and, in India proper, due to the strength of the 
western branch of the Monsoon. Indeed, the only provinces in which the rain- 
fall was short of the average were Bengal and Assam, the whole of the Gangetic 
plain, and the Punjab ; the greatest deficiency being in Bengal. 

Syhon8*s Monthly Mbteobologioal Maoazjmx. YoL XIX. No8. 226« 
228. November 1884-J&nTiary 1885. 8vo. 

The principal contents are : — ^The Thunderstorms of 1884 (11 pp.). — ^A Tornado 
at Ely, by J. H. White (1 p.). — ^Heavy Rain in the North-west of Scotland 
(2 pp.).— Distribution of Bain in Ceylon during the decade 1871-1880, by Prof. 
Y.Kaulin(2pp.). 

TBANSiLOTIONS AMD PfiOOEBDINaS OF THE BOTAL SOOIBTT OF YlOTOBIA. Yol. 

XX. 8vo. 1884. 

Contains : — ^Notes of the Rainfall Map recently issued by the Government of 
Yictoria, by R. L. J. EUery, F.R.S. (3 pp.)* The prominent facts displayed by 
this new map are : — 1. That the greatest rainfall takes place on the coast lines, 
or on the summits of the high ranges, especially near the coast ; 2. That the 
areas immediately in the lee of these ranges have a markedly lessened rainfall ; 
and 3. That were it not for the mountain ranges, it appears probable that the 
amount of rainfall in the southern and eastern portions of Australia would de- 
crease gradually from the coast line to the central regions of the continent.— > 
The Recent Red Sunsets, by R. L. J. EUery, F.B.S. (2 pp.). 

Tbansaotions of the Devonbhibe Association fob the Adyanobhbnt Of 

SCISNGE, LiTBBATUBB AND AbT, 1884. Yol. XYI. 8v0« 

Contains : — A Contribution to the Comparative Meteorology of Toranay, Teign- 
mouth and Sidmouth, by Dr. W. C. Lake (10 pp.). This is a short discussion of 
the climatological observations made at the above plaoes during the three years 
1880-1882. 

Zbitsohbift deb Ostebbeiohisohen Gesellsghaft fub Meteobolooib. 
Bediglrt von Dr. J. Hann. November 1884-JanQaz7 1885. Yols. 
XIX.-XX. 8vo. 

Contains : — Beitrage zur Klimatologie der Griechischen Halbinsel, von Ph>f. 
J. Partsch (9 pp.). This is the author*s second contribution to the climatology 
of Greece. In this paper he gives an analysis of the observations made in 
Athens at Baron von Sina*s observatory by the late Dr. Schmidt. The values 
given are mostly the results of twenfy-four years' observations, 1859-1882.-^ 
Das Polarlicht in dem Karischen Meere wahrend der Ueberwinterung 1882- 
1883, von Dr. H. Ekama (4 pp.). — Bemerkungen zu einer klimatologischen 
Tafel der meteorologischen Station Omaruru (Damaraland), von Dr. A. v. 
Danckelman (4 pp.). — Ueber die Beziehungen der Hydrodynamik zur Theorie 
der Bewegungen der AtmosphSre, von Prof. A. Oberbeck (2 pp.). — Ueber den 
tSglichen Gang des Luftdruckes anf dem Santis und Grossen St. Bemhard, 



von Dr. Maurer (11 pp.).— Ueber die Tragheitsbahn auf der Erdoberflache, von 
F. Roth (S pp.).— Bemerkungen fiber die Temperatur der ostasiatischen 
Inselreihe, Sacnalin, Yezo, und Nippon, von A. Woeikoff (3 pp.). The author 



adduces evidence to show that the west coasts of these islands are warmer 
than the east^otwithstanding that the Kuro-Siwo flows alone the east side. — 
Die verticsle Yertheilnng der Temperaturschwankungen um den Fros^nnkt in 
4er Schwei2| von Dr. A. ^odler (5 pp.). This is a comparison of the number Qf 
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times the sign of the temperature obsenrations has changed from -f to — ^ and 
vice versAj at each station. This gives some indication of the frequency 
of thaws, and consequently of the amount of erosion of the rocks produced by 
streams. The results show that for such oscillation about the freezing point 
Wojeikofs principle for daily range holds good, viz. : Convex contours of the 
country diminish daily range, concave contours increase it.— H. Mohn : Tabellen 
zum Klima von Norwegen. 1. Relative Feuohtigkeit (10 pp.). 

Zeitsohbift DBS EOniolioh pbbussisohen Statxstisohbm Bubbaus, Jahrgang 
1884. 4to. 1884. 

Contains: — Grosste Niederschlagsmengen in Deutschland, mit besonderer 
Berucksichtigung Norddeutschlands, von Dr. G. Hellmann (11 pp.). 
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REPORT OF THE COUNCIL 

FOR THE YEAR 1884. 

In the Report for the year 1888 the Council dwelt at some length upon the 
changes necessary for the continned well-heing of the Society, including 
certain alterations in the By-Laws, rendered desirable by the proposed in- 
crease in the subscriptions. They then pointed out the necessity for raising 
the annual subscription from £1 to £2 for all Fellows who had been elected 
since January 11th, 1870. They have now to congratulate the Society on 
a materially increased income, and the consequent continuance of its work 
and usefulness, which must otherwise have been curtailed by the want of 
funds. The number of Fellows who have resigned is but small, whilst the 
increase from the introduction of new Fellows compares favourably with 
former years, and the balance-sheet shows that the action of the Society in 
increasing the subscription was prudent. 

The Council also desire to notice the success attending the Commemoration 
Dinner on June 17th, which was the first meeting of the kind since the 
foundation of the Society ; and they trust that at some not very distant time 
a similar gathering wiU be held. 

The Committees appointed to assist the Council in their work for this year 
were : — 

Gbnsbal Pubposes Committee : — ^The President, Secretaries, Foreign 

WBW SKBIES. — VOI*. XI, F 
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Secretary, Treasurer, Mr. ElliSi Mr. Baldwin Latham, Mr. Laughton, and 
Mr. Lecky. 

EDiTiNa GoMHiTTBE : — ^The President, Mr. Inwards, Dr. Marcet, and Mr. 
Whipple. 

Exhibition Cobimitteb : — ^The President, Secretaries, Mr. Langhton, Mr. 
Lecky, Mr. Strachan, and Mr. Whipple. 

Intebnational Health Exhibition Committee : — The President, Secre- 
taries, Mr. Lecky, and Dr. Marcet. 

Deobease in Wateb Supply Committee : — The President, Mr. Chatterton, 
Mr. Baldwin Latham, and Mr. Symons. 

ExpEBDfENTAL Beseabch COMMITTEE : — ^Tho President, Mr. Abercromby, 
Prof. Archibald, Mr. Eaton, Dr. Gilbert, Mr. Laughton, Mr. Rollo Eussell, 
and Mr. Symons. 

Committee on Hegent Sunbises and Sunsets : — ^The President, Mr. 
Abercromby, Prof. Archibald, and Mr. Bollo Bussell. 

At the request of the Executive Council of the International Health Exhi- 
bition, the Council equipped a typical Climatological Station in the grounds 
of the Exhibition, in order that persons desirous of organising a station might 
see one arranged in accordance with the regulations of the Society. The 
enclosure was too small, and the instruments consequently too crowded ; the 
exigencies of the Exhibition not permitting of more space being granted. The 
Executive Council of the Exhibition engaged an observer to take readings 
daily, at 9 a.m. and 8 p.m. (which were printed in the Official Programme), 
and to be in regular attendance to show the instruments to such visitors as 
might wish to examine them closely. The Council are pleased to report that 
the Station attracted much attention, and that the observer was the means of 
affording valuable information to numerous visitors. The pamphlet '* Memor- 
andum on CUmatological OUervations and their relation to PtibUc Health " 
was freely distributed, and was much appreciated. The Council also 
exhibited a number of large diagrams illustrative of climatic conditions 
prevailing in various parts of the world. 

The Executive Council of the Exhibition are willing that the Climatological 
Station shall form a feature of the International Inventions Exhibition of 1885, 
and have arranged that the observations shall be carried on durii^ the interval 
between the two Exhibitions. 

At the request of the Executive Council of the Health Exhibition the 
Council of this Society arranged for a Conference on Meteorology in relation 
to Health, which was held at the Exhibition on July 17th and 18th. The 
attendance on both occasions was good, and the discussion on the papers 
well Bustamed. The Papers, together with the Discussion, were published 
in Vol. XI. of the Health Exhibilion Literature, and have been reprinted in 
the Quarterly Journal, Vol. X. p. 276. 

The inspection of the Society's Stations has been carried on as usual. 
Some of the northern stations were inspected by Mr. Symons, and those in 
the South of England were visited and the instruments used therein carefally 
compared by the Assistant Secretary, who reported that they were generally 



BEPORT OF THE COUNCIL. 75 

in a satisfactory state. The number of thermometers tested (205) was larger 
than usual, and their index errors were found, with few exceptions, to have 
remained constant. The greatest changes, as might have been expected, 
occurred in new thermometers, which had evidently been graduated soon after 
the tubes were filled ; and spirit was found at the top of the tube in a few of 
the minimum thermometers. In two or three cases the minimum thermo- 
meters probably gave erroneous readings, owing to the shifting of their 
indices from the shaking caused by the wind, &c. in consequence of the screens 
not having been firmly fixed, so that the Council recommend observers to 
pay more attention to the stability of their screens. 

The Council having purchased a photographic apparatus, requested Mr. 
Marriott to take photographs of the stations. This has been successfully 
done, and the resulting views are a useful supplement to the old method of 
plans of the position of the instruments and of the surrounding houses and 
trees. The photographs have been mounted in an album, which can be seen 
at the Society^s rooms. 

In connection with the inspection of the Stations, the Council have much 
pleasure in stating that they have succeeded in reorganising that at Dartmoor. 
They trust that as the Medical Officer has promised to take the observations 
regularly, and to instruct a deputy, there will be no more gaps in the records 
of this important station. 

The whole of Mr. Marriott's report on the inspection of the stations will be 
found in Appendix I. (p. 78.) 

The Council are again indebted to the Rev. T. A. Preston for superin- 
tending the Phenological Observations and drawing up the Beport thereof 
for the past year. (See p. 47.) 

The subject of the brilliant sunrises and sunsets first observed in the 
autumn of 1888 was discussed by the Council, and a Committee, consisting 
of Messrs. Abercromby, Archibald, and Bollo Russell, was appointed to 
investigate it. This Committee issued a Circular, requesting from observers 
in various parts of the world short memoranda-- 

(1) As to whether any unusual appearances had been seen at sunrise or 
sunset; 

(2) If so, when they began ; and 

(8) Any particulars which may have attracted attention. 

To this circular several replies were received, but they were not sufficiently 
numerous to justify the drawing of conclusions, and the Committee proceeded 
to supplement them by extracts from various publications. The Royal 
Society, at a date subsequent to the appointment of the above Committee^ 
nominated a Committee of their own to examine the entire question of the 
eruption of Erakatoa and the attendant phenomena, and as the Royal 
Society Committee had collected a large mass of information bearing on the 
sky coloration above mentioned, the Committee of this Society gladly 
accepted the invitation conveyed to them in the month of October, that its 
members should be co-opted into the Royal Society Committee, and that 
(hey should undertake the discussion of the entire mass of material bearing 
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on that branch of the subject. The Council have to regret that the state of 
Mr. Abercromby's health has precluded his taking part in the discussion 
hitherto. 

The attention of the Council having been directed to the local pheno- 
menon known as the Helm Wind of Cross Fell, Cumberland, they appointed 
a Committee, consisting of the President, Secretaries, Prof. Archibald, Mr. C. 
Harding and Mr. Whipple, who considered the subject of sufficient import- 
ance to organise a series of observations with a view to its elucidation. They 
reported that before recommending the establishment of a station with self- 
recording instruments on Cross Fell a circular letter should be inserted in 
the Penrith newspapers, calling attention to the subject, and inviting the 
contribution of records of past dates of Helm Winds and simple observations 
of various kinds in future. A circular letter has consequently been pre- 
pared, and sent to the Local Press, inviting not only records, but also 
sketches and photographs of the cloud formations. Blank forms have been 
prepared, and will be supplied gratuitously by Mr. T. G. Benn, F.R.Met.Soc, 
of Newton Beigny, Penrith, who has kindly undertaken to act as local 
superintendent for the Society in this investigation. 

The Fifth Annual Exhibition of Instruments, which was held on March 
19th, was devoted specially to Thermometers, and was of a very interesting 
character. On the same evening the President read a paper on the History 
of Thermometers. A complete list of the exhibits will be found in the 
Quarterly Journal^ Vol. X. p. 196. 

The Papers read during the year have been of the usual interest, and excited 
much attention and discussion. As some Papers of considerable length 
have been read in full at the meetings, and as the number of Papers sent 
in for reading has increased, it was deemed advisable that in the case of 
long Papers only such portions as were of special interest should be read, 
the time occupied being limited to twenty minutes. It was also resolved 
that in the discussions, no one, except by special permission of the chairman, 
should speak for a longer period than five minutes. 

As the annual subscription has been increased it was decided, afber due 
consideration, that the price of the Quarterly Journal should be fixed at 5s. 
each number, and that the Meteorological Record should be charged Is. 6d. 
for each number, making a total of £1 6s. a year for the Society's publica- 
tions. 

The Library increases in value every year, not only by the additions of the 
publications of other Societies, which are received in exchange, but also by 
donations and the purchase of books and manuscripts. Amongst the dona- 
tions received the Council desire to mention specially the bequest of the 
late Mr. Charles Greaves [Past President), which consisted of over one 
hundred volumes, many of which are somewhat rare. A list of these is given 
in Appendix lY. (p. 91). The Executive Council of the International Health 
Exhibition has presented to the Society a set of the Literature published in 
connection with the Exhibition. The Society has also obtained by purchase 
the MS. of Mr. Plaint's Jounials, kept in the neighbourhood of Birmingham 
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from November 1860 to August 1888 ; of that kept by Mr. Swanwick at 
Derby from July 1798 to November 1838 ; and of that kept in Edinburgh 
by Mr. J. McFarlane from January 1811 to June 1819. 

The Society has to deplore the loss by death of one of its Honorary 
Members, Capt. N. Hoffmeyer, elected April 17th, 1878; and of nine Fel- 
lows : — Dr. Charles Barham, elected June 16th, 1864 ; Dr. Thomas Bridge 
Bott, elected January 20th, 1876; Rev. Charles Clinton Chevallier, M.A., 
elected December 20th, 1876; Dr. Fleetwood Churchill, elected February 
17th, 1864; Stephen Cushing, elected February 16th, 1882; James Eldridge, 
Assoc.M,.Inst.C.E., elected May 17th, 1876; Henry Batson Joyner, M.Inst. 
C.E., F.R.G.S., elected January 16th, 1879; Rev. Frederick Silver, M.A., 
F.L.S., F.G.S., F.R.A.S., F.R.G.S., elected March 19th, 1862; John 
Whitfield, M.Inst.C.E., elected January 18th, 1860; and George W. Wigner, 
F.C.S., F.I.C., elected December 17th, 1879. 

The number of Life Fellows on the roll of the Society is 187, being an 
increase of six in the year ; and of Ordinary Fellows 896, being a decrease 
of twenty-three ; and there are nineteen Honorary Members, thus making a 
total of 661. 

The following table exhibits the changes which have taken place in the 
number of Fellows during the year : — 



Fellowfl. 


Annual. 


Life. 


Honorary. 


Total. 


1868, December 81 ... 


418 


181 


19 ' 


668 


Since elected 


+82 

- 6 

- 7 
-41 

- 1 

- 1 


+ 4 4-1 


+87 


-11 
-41 

- 1 

- 1 


Since compounded ... 

Deceased 

Retired 

Defaulters 


1 ^ 
+ 5 

- 8 

• • • 


. • . 

-1 

... 

1 


Lapsed 


• ■ • 


• •• 


1684, December 81 ... 


896 


187 


19 


661 



The Balance Sheet (p. 86) shows the Society to be in a satisfactory position. 
It will be seen that the amount received for subscriptions during the year 
was £766 9s., which is £881 Is. in excess of that for the previous year, and 
that the life composition fees amounted to £186. Several Life Fellows have 
made donations to the Society of an equivalent to the difference between the 
old and new rates of composition; the sum thus realised was £46. The 
total receipts, including a balance of £244 8s. 6d. from 1888, amounted to 
£1,489 14s. lid. The expenditure on the Journal was somewhat greater 
than usual, — the parts being larger, with more illustrations. The Meteoro- 
logical Office, however, contributed the sum of £16 towards the cost of 
the Plates illustrating Mr. C. Harding^s paper. The changes in the By- 
Laws and the alteration in the title of the Society have necessitated a con- 
siderable amount of printing, &c. The expenses in connection with the 
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exhibit at the International Health Exhibition and the printing of the pam- 
phlet for distribution were £81 17s. 6d. The inspection of the stations cost 
£68 2s. ld.\ while £12 12s. 4d. was paid for the photographic eqoipment 
and printing of pictures, and £18 10s. for meteorological instruments. The 
sum of £261 17s. 6d., the result of Life Compositions, was invested in 
Stock, thus making the total expenditure for the year £1,248 5s. 2d., and 
leaving a balance in hand of £196 9s. 9d. 

When investing the Life Compositions the Council resolved to sell out 
some of the stock invested in the New 8 per Cents., and to purchase with 
the proceeds of the same and the amount to be invested £500 New South 
Wales Stock i per Cent. The Society's money now invested is as follows : — 
(1) £800, Manchester, Sheffield and Lincolnshire Railway 4^ Debenture 
Stock; (2) £500, New South Wales Stock 4 per Cent. ; and (8) £168 6s. 8d., 
New 8 per Cents. The current value of these, as shown in the assets, is 
£1,684 lis. 5d. 



APPENDIX I. 

tlEPOBT ON THE InSPECTIOK OF THE STATIONS DUBINO 1884. 

d^HE whole of the stations in the South of England have been inspected, and, 
with but few exceptions, have been found to be satisfactory. Special 
attention has again been given to the comparison of thermometers ; the 
instruments at all the stations (with two exceptions) having been tested with 
the standards. In all, 205 thermometers have been tested. In the minority 
of cases the thermometers agreed with the former comparisons, but in some 
instances changes had taken place. The greatest changes occurred in new 
thermometers ; that is, thermometers which had evidently been graduated 
soon after the tubes had been filled. Spirit was found at the top of the 
tube in a few of the minimum thermometers — in one case it amounted to 1^*2. 
Observers cannot be too careful in seeing that the index of the minimum 
thermometer when set agrees with the dry bulb reading, and also in watching 
for the first indication of spirit at the top of the tube. 

In two or three cases, where the screen was not firmly fixed, or where the 
thermometers were not placed horizontally, the index of the minimum was 
liable to be displaced by shaking. In three instances also, the mercury in 
the maximum thermometer had a tendency to run up the tube and give too 
high a reading. At one station this was particularly the oase^ the thermo- 
meter evidently giving an uncertain reading. 

At most of the stations the wet-bulb thermometer was in good working 
order, and had been properly attended to ; at several, however, the muslin 
and conducting thread should be changed much more frequently than they 
have been. At two stations the muslin was very dirty, hard, and almost 
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dry. A^fter fresh mnsiin an:l cotton had been put on at one of these places, 
the wet-bulb thermometer gave a reading 6° lower than previously. This 
clearly shows that great care and attention should be given by all observers 
to the working of the wet-bulb thermometer, otherwise the readings will not 
be correct. 

The thermometer screens should be painted white regularly once each 
year, as this not only preserves the wood and prevents it getting unduly 
heated, but also induces cleanliness inside the screen. Those observers who 
have their screens regularly painted generally keep their thermometers clean 
and the wet bulb in good order. 

At the request of the Council I have this year taken photographs of all 
the stations, and now beg to submit an album containing prints of the same. 
The photographs must not be looked upon from an artistic point of view, as 
they were taken in all sorts of weather, and sometimes under great 
difficulties. They, however, give a good idea of the exposure of the instrtt^ 
ments and surroundings at the various stations. The observers have been 
greatly pleased with the proposal to photograph their stations, and have 
given me much assistance in' carrying it out. 

From the photographs it will be seen that the instruments at a few of the 
stations are very much enclosed by shrubs, &c. At Tunbridge, asparagus is 
allowed to grow up in the summer so that the tops surround the 
thermometers, and almost hide the rain gauge. At Hastings, where the 
screen is in a confined situation and overhung by a cherry-apple tree, the 
instruments will be moved to a more open situation. At Strathfield Turgiss 
the site originally selected for the exposure of the instruments is now much 
enclosed by fruit trees. It seems therefore desirable to recommend that the 
instruments be moved to an enclosure in the adjoining field on the 1st of 
January next. 

On August 16th I went to Prinoetown and called upon the Governoi* of 
l)artmoor Prison, and inquired whethei^ he could assist the Society in re- 
starting the Dartmoor station. He received me very kindly, i^d at once 
agreed to my request, and offered any site in the prison grounds that I might 
select. The Medical Officer, Dr. Watts, undertook to take the observations 
regularly at 9 a.m. and 9 p.m., and to forward the returns to the Society. 
Not being able to get the instruments formerly in use on Dartmoor, I ordered 
a set of thermometers, a rain-gauge, and Stevenson screen to be sent down 
from Mr. Casella. On August 27th, accompanied by Dr. Merrifield, I again 
went to Princetown, taking the barometer with me, and had the thermometer 
screen and rain- gauge placed on the lawn in front of the Infirmary, as shown 
in the photographs. The exposure is exceedingly good, and the observations, 
being under the control of the Governor, are likely to be continuous. 

In conclusion I beg to recommend that for the future observers should be 
requested to have all their new instruments sent to the Society's office for 
approval before purchase. By this means unsatisfactory and defective 
bstruments would be discarded, and greater accuracy and uniformity 
obtained* In support of this, it is only necessary to refer to the black bulb 
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solar ihermomoier in vacuo — ^several instruments which I have ^aminod 
dififcring as much as 12^ when placed side hy side in the sun's rays. 

If this privilege could be extended to all the Fellows of the Society, it 
would be a great boon, and would be tlic means of securing more rehablo 
data than at present exist in many parts of the country. 

William Mabbiott, 

Assistant Secretary. 

October 7th, 1884. 



Notes on the Stations. 

Alston, August 18th. — The observer was absent, but was seen 
subsequently. The instruments were well placed and in good order, except 
that the rain gauge funnel was not fixed sufficiently firmly, and that spring 
water had been (temporarily) used for the hygrometer, as there was a slight 
deposit on the muslin* A new coating was put on, and the importance 
of using only rain water was pointed out. Observer, T. W. Dickinson. 
(Inspected by Mr. Symons.) 

Ashburton, August 26th. — Mr. Amery was away from home at the time of 
my visit, but the observations were being taken by the housekeeper. The 
instruments were in good order, but the muslin on the wet-bulb thermometer 
should be changed more frequently. The thermometer screen required 
painting and also one of the posts fastening. — Observer, F. Aheby, J.P. 

Babbagombe, August 2drd. — This station was in a satisfactory condition ; 
the thermometer screen, however, required painting. — Observer , E. E. Glyde, 
P.R.Met.Soc. 

Beddinqton, September 19th. — All the instruments were in good order. 
The observer was requested to remove a tree which shaded the solar ther- 
mometer in the afternoon, and also to keep the tree to the south of the rain- 
gauge cut lovf. -^Observer, S. Bostbon, F.B.Met.Soc. 

Bbampfobd Speke, August 21st. — The instruments were in the same 
position as at the last inspection, the thermometers being on a wall screen 
fixed to a garden wall with a nortli aspect. On comparing the thermometers 
it was found that the zeros of both dry and wet had risen 0^ 2. As the rim of 
the rain-gauge was defective the observer was requested to start a new one 
in the garden, where there will be a good exposure. — Observer , W. H. Gamlen. 

Bbidgetown, August 26th. — The screen was moved to the south side of 
the lawn on January 1st, 1888. The thermometers were all in good order, 
and the station in a satisfactory condition. — Observer, T. H. Edmonds. 

BuDE, August Idth. — The instruments are in the same position as formerly. 
As the index of the minimum thermometer seemed liable to be shaken down 
in windy weather, the observer was requested to mount the instrument quite 
horizontally, to add inner louvres to the screen, and also to re-arrange 
the position of the thermometers. It is probable that the screen will very 
shortly be moved to a better situation. — Observer, J. Abthub. 

Cheltenham, August 20t/». — The observer was away from home at the time 
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of my visit. On comparing the thermometers it was found that both the 
minimum and grass-minimum read too low, ha^dng spirit at the top of the tube. 
The covering of the wet-bulb thermometer was very dirty and hard, and 
should be changed more frequently. The screen also required painting. As 
several of the trees in the neighbourhood subtended a considerable angle 
at the rain-gauge, the observer was subsequently requested to have their 
tops cut oflF. — Observer, R. Tyreb, B.A., F.B.Met.Soc. 

Croydon, September l^th, — Every thing was in good order. As Mr. 
Mawley will shortly remove from Croydon the second order observations will 
be discontinued on December 81st. — Observer j E. Mawley, F.B.Met.Soc. 

CuLiiOMPTON, August 21st, — ^All the instruments were in good order. The 
trees to the West and West-north-west may possibly intercept the sun's rays 
in the evening from the sunshine recorder, if so it will only be for a short 
iame.'^Observert T. Turner, J.P., F.B.Met.Soc. 

Falmouth, August 13th. — On June 2l8t, 1888, the thermometers were 
removed to Mr. Fox's new house, Carmino, which has a large garden, so that 
the exposure is very good and open. The rain-gauge, however, remains in 
the same garden as formerly, and is read at 10 a.m. by the Observatory staff. 
On comparing the thermometers it was found that the dry and wet had risen 
0^*2. The observer was requested to rearrange the thermometers and also 
to lay down more grass round the screen. — Observer, W. L. Fox, F.B.Met.Soc. 

FiNCHLEY, September 18th,^The works which were in progress at the time 
of the last inspection (1881) are not yet completed. A good deal of soil had 
been thrown up near the thermometer screen (as shown in the photograph), 
but I was informed that this had only been the case for a fortnight. The 
screen urgently required painting. A sloping upper roof had been added like 
in the new pattern screen, but the wood had not been painted. The muslin 
on the wet bulb was very dirty. A fresh site was selected for the instruments 
in a field where the exposure is very open. — Observer, H. C. Stephens, 
F.B.Met.Soc. 

Guernsey, July 2ith. — Both the maximum and minimum thermometers 
were on the slant and not firmly fixed, and required to be mounted horizon- 
tally and securely fastened. On comparing the thermometers it was found 
that the maximum, which is graduated from — 50° to + 150°, read l°'l too 
high. — Observer, Dr. F. E. Carey, F.B.Met.Soc. 

Habbstock, July SOth, — Every thing at this station was in a satisfactory 
condiiion,'^ Observer, Libut.-Col. H. S. Knight, F.B.Met.Soc. 

Hastinos, September 12th. — The observations at the Infirmary were dis- 
coniinued on December 81st, 1888, since which time Mr. Wood has furnished 
observations from the Hollies. This is about a mile East of the former site 
and 110 feet above sea level, and the ground slopes considerably from North 
to South. The thermometer screen is a double one and very firmly fixed ; 
it is, however, in a very confined situation, and is overhung by a cherry-apple 
tree. The maximum thermometer was slightly inclined with the top down- 
wards, so that the mercury had a tendency to creep up the tube. The water 
vessel was directly under the wet bulb. The rain gauge is placed 8 ft. 6 ins. 
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above the ground in a gas main pipe fdled with earth. As the gauge was an 
old one it was recommended that a new 5 inch Snowdon gange be started on 
an adjoining plot of ground 1 ft. above the soil. Also that the thermometer 
screen should be brought down to the same place, and that a square plot of 
grass should be laid down. — Observer, A. H. Wood, F.B.Met.Soc. 

Helston, August Uth, — ^The observer was again away at the time of my 
visit, but I had an opportunity of examining the instruments. The dry and 
wet bulb thermometers were placed at the back of the screen, and the maxi- 
mum and minimum on two uprights in front, the maximum being at the top 
and the minimum at the bottom. The mercury in the maximum ran up the 
tube whenever the screen was shaken, and consequently would give too high 
a reading in windy weather if not carefully manipulated. I altered its position 
by placing it near the minimum and inclining the tube slightly upwards. The 
lYiinimnTn had 1^*2 of Spirit near the top of the tube, which I dislodged after 
comparison with the standards. — Observer , J. Gill. 

Ilfbacombe, August 20th» — The instruments were in the same position as 
formerly, and the thermometers agreed with the previous comparison. The 
observer was requested to move the maximum to the other side of the baro- 
meter, and to have holes cut in the board behind the backs of the mATimnm 
and minimum, and to employ a better water receptacle for the wet bulb. — 
Observer^ M. W. Tattam. 

ISLEWOBTH, September 5^^.*— This station was in good order. On comparing 
the thermometers it was found that the zeros of the dry and wet had risen 
0°'d and 0°*6 respectively. — Observer, Miss E* A. O^^sod, F.B.Met.Soc. 

Makes, August 10th, — Since the last inspection the inner roof of the screen 
had been taken out in order to secure better circulation. All the instruments 
were in good condition. — Observer, Rev. P. H. Newnham, M.A., F.B.Met.Soc. 

Maboate, September 10th. — This station was in a satisfactory condition 
and the instruments in good order. — Observer, J. Stokes, F.B.Met.Soc. 

Mablbobouoh, August 30th, — Since the last inspection (1880) a sunshine 
recorder and a set of earth thermometers at 6 ins., 1 ft., 1^ ft., and 2 ft. have 
been added to the equipment of the station. All the instruments were in a 
satisfactory condition except the wet bulb, the muslin on which was some- 
what dirty. — Observer, Rev. T. A. Preston, M.A., F.B.Met.Soc. 

Newton Beiony, Penbith, August 16t^.— The instruments are in a small 
but well-exposed grass enclosure in the rear of the house — all appeared to be 
in good order. The sunshine recorder is fixed on a tall and stout wooden 
stand, and the exposure is perfect. The observer has a self-recording 
(Bichard) barograph, and is daily expecting a thermograph from the same 
firm. — Observer, T. G. Benn, F.B.Met.Soc. (Inspected by Mr. Symons.) 

Old Stbeet, E.G. (St. Lukb*s), September 28rd. — The thermometers 
were found to be correct except the minimum, which had 0^*2 of spirit at the 
top of the tube. As smoke and dust are very prevalent in this neighbourhood 
orders were given for the screen to be painted twice a year. The observer 
had hitherto reported the direction of the. wind as magnetic instead of true. 
^^Observer, Bsv. A. P. Hoosin. 
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Portsmouth, July 2Qth, — ^The observer was requested to have two uprights 
inserted in the screen on which to mount the maximum and minimum which 
are now placed at the back, and also to have the screen painted. The deputy 
observer appeared to under-estimate the amount of cloud. — Observer^ E. E. 
Power, L.R.C.P. 

Pringetown, Dartmoor, August 27<A-28<^. — This station has been re- 
organised, and with the consent of the Governor, the instruments are placed 
on the lawn in front of the Prison Infirmary. The observations were com- 
menced by Dr. T. F. Watts, who unfortunately died in October, since which 
time they have been continued by his colleague. — Observer^ Dr. V. N. 
Bindley. 

Kamsoate, September l\th, — The instruments were in good order. The 
observer was requested to have the dry and wet raised a little, and the water 
receptacle lowered, and also to have the top cut off a pear tree to the North- 
west, as it made a considerable angle with the rain-gauge. — Observer^ 
M. Jackson, F.B.Met.Soc. 

BsaENT^s Park, September IStk. — ^This station was not in a satisfactory 
condition. The muslin on the wet bulb was very dirty ; after I had put on 
fresh muslin the wet bulb read 5^ lower than previously. On comparing the 
thermometers it was found that the maximum read 0°'6 too low, and that the 
minimum had some spirit at the top of the tube. On inquiry I found that 
the minimum was set (but not read) at 8 p.m., so that the reading at 9 a.m. 
did not refer to the whole of the previous twenty-four hours ; and that the 
maximum was read and set at 9 p.m. and not at 9 a.m. It also appeared 
that the corrections for index error had not been applied to any of the read- 
ings of the thermometers. The screen, which was rather dirty, required to 
be painted white, — Observer^ W. Sowerby, F.R.Met.Soc. 

ScALEBY Hauj, August 19th. — The rain-gauge was not quite firm, and the 
wet bulb thermometer was dry, owing to the conducting thread being too 
small and of too close a texture. This was put right, and the observer 
shown how to keep it so. All other instruments and arrangements perfectly 
satisfactory. — Observer, B. A. Allison, F.B.Met.Soc. (Inspected by Mr. 
Symons.) 

Seathwaite, August 9th» — ^The observer was absent, but the record was 
very neatly kept, and instruments were all in excellent order, quite clean, 
and the muslin of the hygrometer in good condition. The brass mountings 
of one thermometer were being corroded by dampi and one of those of 
another was broken, but the tube was firmly held by its second. It would 
be well if opticians could be induced to employ only one pattern of mounting 
and of screw for standard instruments, as then fresh ones could be put on 
either by the inspectors or by the observers. — Observer, W. Dixon. 
(Inspected by Mr. Symons.) 

SiDMOuTH, August 28<&. — Every thing was in good order. A large tree 
to the South-west of the rain-gauge had been blown down slnoe the last 
inspection, the exposure from that quarter being consequently more openi— ^ 
Observer, Dr. W. T. Badford, F.B.Met,Soc. 
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Southampton, July 22nd, — This station was in good order. Several trees 
and bushes have been cut down since the last inspection, so that the exposure 
is more open. — Observer^ Rev. H. Gabeett, M.A., F.R.Met.Soc. 

Southboubne-on-Sea, July 2^rd. — This station was in a satisfactory con- 
dition. Dr. Compton is of opinion that the sunshine recorder gets out of 
focus by the evening, and consequently does not register a sufficient amount 
of sunshine. — Observer, Db. T. A. Compton, F.B.Met.Soc. 

Southend, September l%th. — ^All the instruments were in good order except 
the maximum, which was not working satisfactorily. The mercury seemed to 
run up the tube and give too high a reading. — Observer , G. Linowood. 

South Nobwood, September \dth, — On comparing the thermometers they 
were all found to b^ correct. A second rain-gauge had been started a few 
months previously at the bottom of the slope on which stand the other instru- 
ments. The results showed that the lower gauge collected slightly more rain 
than the upper one. — Observer, W. F. Stanley, F.B.Met.Soc. 

ST0WELI4, August Wth, — The instruments are placed on a lawn in.A garden 
well exposed and open. The ground rises on the North-east, but otherwise 
it is moderately level. The district, however, is somewhat undulating. The 
screen is a large home-made one. The observations appeared to be taken in 
a satisfactory manner. — Observer^ Rev. H. J. Poole, F.R.Met.Soc. 

Stbathfield Tuboiss, July 2\st, — On comparing the thermometers it was 
found that the maximum, minimum and grass minimum had altered somewhat 
since the last inspection (1880). During the summer, when the shrubs are 
numerous and full grown, the exposure is confined. It is therefore desirable 
that the instruments should be removed to an enclosure in the adjoining field 
on January 1st, 1885. Owing to various causes the Rev. C. H. Griffith will 
not be able to continue the second order observations after this month, but 
will furnish climatological observations instead. — Observer, Rev. C. H. 
Gbiffith, F.R.Met.Soc. 

SwANAOE, July 2Srd» — I found that Dr. Jumeaux had left Swanage, and 
that the observations had been discontinued at the end of June. Mr. Andrews, 
who had acted as joint observer with Dr. Jumeaux, had ceased observing in 
January, as the station was a considerable distance from his house. The 
instruments had been handed over to another gentleman, but the observations 
did not appear to have been regularly made. 

Swabbaton, July SOth, — ^All the instruments were in good order. — Observer, 
Rev. W. L. W. Eybe, M.A., F.R.Met.Soc. 

Teionmouth (Bitton), Any list 22nd, — On comparing the thermometers it 
was found that the zero of the Wet bulb had decreased 0°*4. This thermo- 
meter was subsequently sent to Kew for re-verificatlon, but was broken in 
transit. The thermometer screen required painting. — Obtei'vefi Db. W. C« 

Lake. 

Teionmouth (Woodway), August 2'&rd, — This station was in a satisfactory 
condition. The observer undertook to have the screen painted white instead 
of oak grained. — Observer ^ G. W. Obmebod, M.A., F.R.Met.Soc. 

ToBQUAT, August 26th, — The observer was away from home at the time of 
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my visit, but the gardener was in charge of the observations. He, however, 
only read the thermometers to half-degrees. On comparing the thermo- 
meters it was found that all tiieir zeros had changed. The screen required 
painting. — Observer^ C. J. Habland. 

TuNBRmaE, September 12th, — The observer was away for his holiday, and, 
as he has no deputy, no observations were being made. Most of the instru- 
ments had been removed, and consequently could not be tested. The 
exposure was unsatisfactory, as the asparagus is allowed to grow to such an 
extent that the tops surround the thermomeiker screen and almost hide the 
rain-gauge. — Observer, W. C. Punnett, F.B.Met.Soc. 

TuNBBiDOE Wells, September 12th, — The instruments were all correct. 
The screen required painting. As lawn tennis is played near the instruments 
they will be removed to another situation on January Ist, 1885. — Observer^ 
F. Gbeen, M.A., F.B.Met.Soc. 

Yentnob, July 2Sth, — ^All the instruments were in good order. The small 
mound to the North of the rain-gauge will be removed and the gauge placed 
4 ft;, further from the thermometer screen. — Observer^ H. Saoab. 

Weston-supeb-Mabe, August 29th, — The thermometers were all correct 
except the minimum, which had some spirit at the top of the tube. The 
screen required painting, and also strengthening with additional stays, as it 
shakes during windy weather and causes the index of the minimum to go up 
with Westerly winds and go down with Easterly winds. — Observer, W. E, 
Pebbett. 

Weymouth, July 26th, — ^The instruments were in the same position as 
formerly. On comparing the thermometers it was found that the zeros of 
the dry and minimum had altered somewhat. — Observer^ Sebjeant J. Evans, 
B.E. 

WoBTHiNa, September 13th, — This station was in good order. On com- 
paring the thermometers it was found that the dry, wet, and maximum had 
increased by 0^*2, and that the minimum had 0°'4 of spirit at the top of the 
tube. — Observer, W. J. Habbis, M.B.C.S., F.B.Met.Soc. 



86 REPOBT OF THE COUNCIL — APPENDIX n. 

APPEN- 
Abstract of Receipts and Expenditube 

Beoeiptb. 

i, t, d. £ B, d. 

Balance from 1883 244 3 5 

Dif idends— M. 8. and L. B. 4 i Debentare Stook 35 5 

Do. K. S. W. Stook 4 per Oent 9 15 10 

Do. Kew3perOents 10 19 11 



Bobfloriptions lor 1882 5 10 

Do. 1883 23 2 

Do. 1884 686 3 

Do. 1885 42 3 

EntranoeFees 40 

Life CompoBitionB 135 

Donations by Life Fellows (Messrs. W. D. Howard, H. MeUish, 

H. Toynbee, J. P. H. Walker and F. Wilkin), &e. .. 45 



56 9 



976 9 



Meteorological Office :— 

Copies of Monthly Betoms (11 months) 91 13 4 

Do. Annual „ 2 10 

Do. Weekly „ inolnding postage 5 10 

Grant towards Ldspeotion expenses 25 

Do. M printing Mr. C. Harding's Paper 15 

139 4 2 

Sale of Publications ..••. 23 17 7 



£1439 14 11 



Balance :— 

At Bank of England 184 6 

In hands of the ABsistant-Seoretaiy •••#••...• 12 9 8 
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Djx n. 

FOB THE Yeab bndino Decembeb 81st, 1884. 

EXPBNDITUBE. 

... ^ i. d. £ i, d. 
Journal, dte,x — 

Quarterly Journal Nob. 49-62 166 12 6 

lUuBtrationB , , , , 60 16 9 

Authors' Copies , 12 13 6 

Meteorologioal Beoord, Nob. 11-14 .*.!....'! . 64 6 9 

Begistrar-Qeneral's Beports \\ a $ 

^ . ,. - 291 17 6 

(General Printing ,,,,, ,,,^ ^ 8112 8 

List of Fellows and By-Laws , gQ ^ 6 

Forms ...., 14 6 

Stationery , 20 16 

Books and Bookbinding , 34 i8 

Stamped Beoeipt Books 12 15 

SaUnie,:- ~ "° " » 

Assistant-Secretary , , ,, ^ l^g q q 

Computers ., ,,,^^ 137 16 

^^ » 512 16 

OjfiM Expenati :— 

Bent and Housekeeper ,^,, •••.., 48 7 

Furniture, Insuranoe and Coals ., 7 7 g 

^oa^e 47 iQ 9 

Befreshments at Meetings 13 8 8 

Thermometer Exhibition Expenses « « , 18 8 

International Health Exhibition Expenses 81 17 6 

Parcels and Petty Expenses 9 3^0 ^ 

Snbeoriptions OTerpaid returned , »••••• 6 

Commission on Sootoh and Irish Cheques , 8 10 

'■ 164 9 
Ohtervatiom: — 

Inspection of Stations 68 2 7 

Photographic Equipment and Fkinting 12 12 4 

Obserrers at Old Street and Seathwaite ( 7 2 

InstnunentB •••••••••••••••••• ^••••••••••tMf 18 10 

Invefltment of Life Compositions, 1883-4 .•..«...•.•...., 261 17 6 



1243 5 2 



196 9 9 
iei439 14 11 



Examined and compared with the vouchers and found correct. 

J. S. HABDINQ, 



\m Janimy, 1886. H. SO WEBBY WALUS, / ^««*^W, 
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APPENDIX m. 

Obituary Notices. 
Db. Chables Babham was bom at Truro Vean, on March 9th, 1804, and 
was edncated at Bodmin and Downing CJoUege, and subsequently at Queen's 
College, Cambridge. He also studied at Edinburgh, Paris, and Bologna. 
He took the degree of M.B. in 1827, and M.D. (Cantab.) in 1860. Dr. 
Barham first commenced his regular practice as a physician in Plymouth, 
but left there, for an appointment at the Tavistock Dispensary. He returned 
to Truro in 1882, where he remained and practised as a physician till the 
close of his life. 

Br, Barham held many various offices, and was greatly esteemed in 
Truro. He was elected Mayor in 1868. 

In 1888, Dr. Barham, in conjunction with the late Mr. W. Mansil Tweedy, 
as joint Secretaries of the Royal Institution of Cornwall, and with the aid of 
Sir Charles Lemon, Sir R. R. Vyvyan, Mr. Davies Gilbert, and other 
gentlemen of Cornwall, revived and reorganised that Institution, and at an 
early meeting of the members in the same year gave an address on the 
importance of accurate observations of the weather in regard to temperature, 
barometric pressure, the direction and intensity of the wind, and the number 
of dry, wet, fine, and cloudy days, with a view of a just comparison of the 
county with the climate of other places. He urged that the central situation 
of Truro rendered it a most eligible site for a meteorological observatory, 
and urged that early steps should be taken to carry out this, object. He 
pointed out the great equability of our climate, and contrasted the annual 
range of the thermometer with that of London and of the South of France. 
It was determined that the necessary instruments should be at once pro- 
cured, and the observations taken by the Curator, under the superintendence 
of Dr. Barham, and the results given yearly in the Journal of the Institution. 

During the last two years of his life, with great labour and zeal Dr. Barham 
reduced and tabulated the whole series of observations from 1840 to 1881 in- 
clusive, which are now being published in a separate form by the Institution. 

Dr. Barham took great interest in meteorology, and collected and discussed 
the observations made in various parts of Cornwall for the Journal of the 
Royal Imtitution of Cornwall. He also wrote a number of papers on meteoro- 
logical subjects, which were chiefly published in the same Journal. 

Dr. Barham died on October 18th, in the 80th year of his age. 

In the early death of Captain Niels Hoffmeteb, which occurred at 
Copenhagen, on February 10th, modem Meteorology has lost one of its most 
zealous and successful students, and one whose place it will be hard to fill. 
Like several of our own physicists, Hofimeyer was an artillery officer, and 
had attained the rank of Captain. At tiie close of the Prussian war ho had 
fallen into bad health, and accordingly on the reduction of the Danish Army, 
which then took place, his name was removed from the active list, so that he 
was for a time unoccupied. 

The Danish Meteorological Institute was established in 1872, and Capt. 
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Hoffmeyer was nominated as its first Director. There could scarcely have 
been a more fortunate appomtment, as Capt. Hoffmeyer was gifted not only 
with unusual energy, but also with a very pleasant manner, so that he made 
friends for his Office and his work wherever he went. 

He will best be known by his Atlas. He undertook to prepare daily 
weather charts of the Atlantic, practically as a private speculation of his own, 
and he actually published them for the period of 8^ years ; and he had but 
Just announced his intention to resume this work in combination with the 
Deutsche Seewarte, under Dr. Neumayer, when he was taken from us. 

The most important results he had deduced from his own charts were con- 
tained in his pamphlet. Etude surles Tempetes deVAtlantique Septentrional et 
projetd*un Service Telegraphique International relatifd cet Ocean, andup to the 
very last he never ceased to use his utmost efforts for the establishment of a 
meteorological telegraphic service with America, via the Faroes and Iceland. 

While Hoffmeyer's chief work was done in the domain of Synoptic 
Meteorology, he by no means disregarded Climatology, and the service 
which the Danish Office has rendered to that science by the maintenance of 
stations in Iceland and Greenland has been very material. 

When Capt. Hoffmeyer was in London in 1888, as Danish Commissioner 
of the International Fisheries Exhibition, he was complaining of great 
weakness of the heart, and during December he was laid by for some time. 
He had somewhat recovered, when he was seized with rheumatic fever, to 
which he fell a victim on February 10th. 

He was elected an Honorary Member of this Society on April 17th, 1878. 
He was one of the Secretaries of the Meteorological Congress of Bome, 1879 ; 
and of the Conference on Maritime Meteorology in London, 1874 ; but his chief 
official service of this nature was as Secretary to the International Polar Com- 
mission, where his loss, coming after that of Weyprecht, will be severely felt. 

Bev* Faedesick Silver was bom at St. John's Wood, in 1821. He 
deceived a private education in the early part of his life, afterwards proceed- 
ing to Worcester College, Oxford, where he graduated about the year 1846. 

Soon after leaving Oxford he took holy orders, and eventually held the 
living of Norton-in-Hales, Market Drayton, where he was rector for moro 
than thirty years. 

Though laying claim to no high intellectual power, he was possessed of a 
kind and benevolent spirit, which he exercised for the benefit of those within 
his circle, and especially the humbler classes. At frequent intervals ho 
gathered in his rectory grounds large numbers of the working classes from 
the neighbourhood for the purpose of lectures upon botanical, geological, and 
kindred subjects, and also to inspect the objects in his museum, the collection 
of which had occupied his attention for many years. He thus endeavoared 
to elevate the masses and foster an interest in things superior to their every 
day surroundings. He died at Norton, Market Drayton, on August 28th. 

He was elected a Fellow of this Society on March 19th, 1862. 

Mr. Silver ^va8 also for many years a Fellow of the Linnean, Royal 
Astronomical, Boyal Geographical, and Geological Societies. 
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APPENDIX IV. 
List of Books bequeathed by the late Mk. Charles Gkeaves. 

Adams, G.— Lectures on Natural and Experimental Philosophy. Second 
Edition. 6 vols. 8vo. (1799.) 

Aeolus. — A Circular Invitation to contribute to the History of the Weather. 
8vo. (1844.) 

Ansted, Prof. D. T. — Water, and Water Supply. Surface Waters. 8vo. 
(1878.) 

Batehan, Dr. T. — Reports on the Diseases of London, and the state of the 
Weather, from 1804 to 1816. 8vo. (1819.) 

Ben NET, Dr. J. H. — ^Winter and Spring on the Shores of the Mediterranean. 
Fifth Edition. 8vo. (1876.) 

Bergh, a. — On the Causes of distant alternate Periodic Inundations over the 
low lands of each Hemisphere. 8vo. (1830.) 

BiRT, W. R.— Handbook of the Law of Storms. New Edition. 8vo. (1879.) 

Brown, Dr. J. C. — Forests and Moisture. 8vo. (1877.) 

Hydrology of South Africa. 8vo. (1 876.) 

Reboisement in France. Second issue. 8vo. (1880.) 

Cautlby, Col. Sir P. F. — Ganges Canal. 8vo. (1864.) 

Caldgleugh, a., F.R.S. — Account of the Great Earthquake in Chile, 
February 20th, 1876. 4to. (1836.) 

Chambers, F. — Diurnal Variations of the Wind and Barometric Pressure at 
Bombay. 4to. (1873.} 

CoLDiNG, A. — Miscellaneous Papers. 4to. (1867-72.) 

Cotton, Major-Gen. Sir A., and Cautley, Col. Sir P. F.— The Ganges 
Canal. 8vo. (1864.) 

Cotton, Major-Gen. Sir A.— Reply to Col. Sir P. Cautley's "Disquisition " 
on the Ganges Canal. 8vo. (1864.) 

Croydon. — Details of the terrible Storm in Croydon, June 23, 1878. 16mo. 
(1878.) 

Dalrymple, Dr. D. — Meteorological and Medical Observations on the 
Climate of Egypt. 12mo. (1861.) 

Dalton, Dr. J., F.R.S.— Meteorological Observations and Essays. Second 
Edition. 4to. (1834.) 

Db La Rub, Dr. W., F.R.S., Stewart, B., F.R.S., and Loewy, B.— 
Researches on Solar Physics. First and Second Series and Appendix. 4to. 
(1866.) 

Encyclopedia Britanniqa, Part 9, Ninth Edition. 4to. (18760 

Encyclopedia Metropolitana. Second Division. 4to. (1848.) 

Genibys, M. — Essai sur les Moyens de Condoire, d^Elever et de Distribuer les 
Eaux. 4to. (1829.) 

Grantuah, R. B. — Report on the Floods in Somersetshire in 1872-73. 
Foolscap Folio. (1873.) 

GuARiNX, G., Palmibri, L., ed Scacchi, a. — ^Memoria sullo Incendio 
Vesuviano del mese di Maggio, 1866. 4to. (1866.) 

Harris, Sir W. Snow.— -Observations on the Effects of Lightning on Floating 
Bodies. 4to. (1823.) 

Heat and Cold, Treatises on. By Dr. E. Darwin, Rev. J. Farquharson, 
G. Fordyce, C. Hatchett, W. Herschel, Sir E. Home, Dr. J. Hunter, Dr. A. 
Marcet, P. Prevost, J. Six, Sir B. Thompson, R. Walker, and others. 

Heat, Treatises on. By W. Herschel, M. Lavoisier, M. de la Place, and 
others. (2 vols.) 

Hennbssy, Prof. H., F.R.S. — On the Distribution of Temperature in the 
lower region of the Earth^s atmosphere. 4to. (1867.) 

India. — Abstract of the Results of the Houny Meteorological Observations 
taken at the Surveyor-Gkneral's Office, Calcutta, 1868. 8vo. (1868-9.) 

India. — Report on the Meteorology of the Punjab, 1870. Foolscap Folio^ 
(1871.) 
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India.— North Western Provinces.— Report on Meteorological Observations, 
1872-4. Foolscap Folio. (1873-5.) . 

Jeffries, Dr. J.— A Narrative of the two Aerial Voyages of Dr. Jeflfries with 
Mons. Blanchard. 4to. (1786.) 

Jones, J. M.— The Naturalist in Bennuda. 8vo. (1869.) 

Kopp, H.— Einiges tiber Witterungsangaben. 8vo. (1879.) 

Kreysio, Dr. F.— A Treatise on the Use of the natural and factitious Waters 
of Carlsbad, Ems, Marienbad, &c., Pt. II., 8vo. (1824.) 

Lavoisier, M.— Essays on the Effects produced by various Processes on Atmos- 
pheric Air. Translated from the French by T. Henry, F.R.S. 8vo. (1783.) 

Lavoisier, M. — Essays Physical and Chemical. Vol. I. Translated from 
the French by T. Henry, F.R.S. 8vo. (1776.) 

Lee, Dr. £.— Spain and its Climates. (Re-issued) t2mo. (1860.) 

Library of Useful Knowledge. Natural Philosophy. Parts I. and II. 
8vo. (1829-32.) 

Lloyd, Rev. Dr. H.—- Notes on the Meteorology of Ireland. 4to. (1864.) 

Loohis, Prof. E. — On two Storms which were experienced throughout the 
United States, February 1842. 4to. (1846.) 

Mallet, R., F.R.S. — Account of Experiments made at Holyhead (North 
Wales) to ascertain the Transit- Velocity of Waves, analogous to Earthquake 
Waves, through the Local Rock Formations. 4to. (1861.) 

Nares, Capt. G. S.— The Official Report of the Recent Arctic Expedition. 
8vo. (1876.) 

Peclet, Prof. E. — Nouveaux Documents relatif s au Chauffage et A* la 
Ventilation des Etablissements Publics. 4to ? (1854.) 

Peclet, Prof. E.— Trait6 de la Chaleur. TroisiSme Edition. 8vo ? (1844.) 

PiDDiNGTON, H. — Conversations about Hurricanes. 8vo. (1852.) 

The Horn Book of Storms for the Indian and China Sean. 

8vo. (1844.) 

Potts, T.— Gazetteer of England and Wales. 8vo. (1810.) 

Priestley, J. — Historical Accoimt of the Navigable Rivers, Canals, and 
Railways, throughout Great Britain. 4to. (1831.) 

Ravenstein, E. G. — The Oarsman's and Angler's Map of the River Thames. 

Reid, Lieut.-Col. W., F.R.S. — An Attempt to develop the Law of Storm*. 
Third Edition. 8vo. (1850.) 

Rennell, Major J., F.R.S.— An Investigation of the Currents of the Atlantic 
Ocean. Three Vols. 8vo. (1832.) 

ScoRESBY, Rev. W. — Description of some remarkable Atmospheric Reflections 
and Refractions observed in the Greenland Sea. 4to. (1822.) 

ScORESBY, Rev. W, — Observations on the Errors in the Sea Rates of Chrono- 
meters. 4to. (1822.) 

Slade, H. p.— a Short Practical Treatise on Dew Ponds. 8vo. (1877.) 

Smith, Lieut.-Col. R. B. — The Cauvery, Ki.-*tnah, and Godavery. 8vo. 
(1866.) 

Smithsonian Institution.— On Certain Storms in Europe and America, 
December 1836. By Prof. E. Loomis. 4to. (1859.) 

Smithsonian Institution.— On Fluctuations of Level in the North American 
Lakes. By C. Whittlesey. 4to. (1859.) 

Smithsonian Institution. -The Law of Deposit of the Flood Tide, its 
dynamical action and office. By Lieut. C. H. Davis. 4to. (1852.) 

Smithsonian Institution. — ^Winds of the Northern Hemisphere. By Prof. 
J. H. Coffin. 4to. (1853.) 

TE3IPERATURE, Treatises on. By C. II. D. Buys Ballot, J. Glaisher, and 
Prof. C. Martins. 

Tides and Waves, Treatises on. By G. B. Airy, Capt. Sir E. Belcher, J. 
Kyd, J. W. Lubbock, J. S. Russell, G. J. Stoney, ana Rev. W. Whewell. 

Van Mons, J. B.— Quelques Particularit^s concernant les Brouillardb de 
diff<§rente nature. 4to. (1827.) 

Miscellaneous. Papers by H. F. Blanfofd, Prof. G. Forchhammer, F. 
Ronalds, Dr. H. de Schlagintweit, and Dr. N. D. Smith. (2 Vols.) 
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APPENDIX V. 

List of Books Purchased. 

Baker, T. H. — Records of the Seasons, Prices of Agricultortd Produce, and 
Phenomena observed in the British Isles. 8vo. (1883.) 

Birmingham. — Monthly Meteorological Reports of Observations made at the 
Philosophical Institution, 1841 to 1845. 8vo. (1841-5.) 

Blodget, L. — Climatology of the United States. 8vo. (1857.) 

Collectanea Meteorolooica sub auspiciis Societatis Scientiarum Danicac 
cdita. Fasc. lY. Continens observationes in Gr5nland institutas per annos 
1832-54. 4to. (1856.) 

Dublin, Trinity College. — Observations made at the Magnetical and 
Meteorological Observatory. Vols. I. -II., 1840-50. 4to. (1865-9.) 

Greenwich. — Report of the Astronomer-Royal to the Board of Visitors, 1871. 
4to. (1871.) 

Hann, Dr. J. — Handbuch der Klimatologie. 8vo. (1883.) 

Hellmann, G. — Repertorium der deutschen Meteorologie. 8vo. (1883.) 

International Health Exhibition, 1884.— Meteorology in Relation to 
Health. 8vo. (1884.) 

.—Official Catalogue. Third 

Edition. 8vo. (1884.) 

L'Institut Meteorologique Danois et le Deutsche Seewarte. — Cartes 
Synoptiqnes Joumalidres du Temps, embrassant le Nord de TAtlantique et une 
partie des Continents avoisinants, Dec. 1880 to May 1881. Folio. (1884.) 

Lisbon. — ^Annaes do Observatorio do Infante D. Luiz. Magnetismo Terrestre. 
(1858-68.) Folio. (1870.) 

(1863-71.) Folio. (1874.) 

Lisbon. — ^Trabalhos do Observatorio Meteorologico do Infante D. Luiz na 
Escola Polytechnica. 1858-62. Folio. (1859-63.) 

Mason, Dr. J. A. — ^A Treatise on the* Climate and Meteorology of Madeira. 
8vo. (1850.) 

Maury, Lieut. M. F.— Explanations and Sailins Directions to accompany 
the Wind and Current Charts. Fifth Edition, enlarged and improved. 4to. 




McFarlane, J. — Daily Observations on the State of the Weather at Coats 
Hall, Edinburgh, Jan. 1, 1811, to June 28, 1819. (MS.) 

Miller, Dr. J. F., F.R.S. — Singular Iridescent Phenomenon seen on Winder- 
mere Lake, Oct. 24th, 1851. 8vo. (1853.) 

Philadelphia, GiRARD College. — Observations at the Magnetic and Meteoro- 
logical Observatory, 1840 to 1845. (Three vols.) 8vo. (1847.) 

Plant. T. L. — Meteorological Diaiy kept at Vauxhall, Feb. to Sept. 1841, 
and at Moseley, Birmingham, Nov. 1860 to Aug. 1883. (MS.) 

Prestwich, J., F.R.S. — Tables of Temperatures of the Sea at different Depths 
beneath the Surface, 1749 to 1868. 4to. (1875.) 

Reslhuber, p. a. — Die Constanten von Kremsmiinster. 4to. (1853.) 

— — ^— — . — Ueber das magnetische Observatorium in Kremsmiinster 
nnd die vom Jahre 1839-50 aus den Beobachtungen abgeleiteten resultate. 4to. 
(1854.) 

Royal Engineers. — ^Abstracts from the Meteorological Observations taken at 
the Stations of the Royal Engineers in the vear 1853-4. 4to. (1855.) 

SwANWiCK, T. and J. T.— Meteorological Observations made in Derby, July 
1793 to Nov. 1838. (MS.) 

The Scientific Roll, No. 12. 8vo. (1884.) 

" Times *• Reoister op Events in 1883. 8vo. (1884.) 

Toronto. — Monthly Meteorological Register at the Provincial Magnetical 
Observatory, Oct. 1863 to May 1864. Single Sheets. (1863-4.) 

U. S. Coast Survey. — Reports of the Superintendent showing the progress of 
the Survey during the years 1867 to 1 873, and 1875. 4to. (1869-78.) 
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Vienna. — Jahrbnch der E. E. Centralanstalt f&r Meteorologie and Erdmag- 
netismus. Band I.-IV., 1848-1852. 4to. (1864-6.) 

Washington. — Astronomical and Meteorological Observations made at the 
U. S. Naval Observatory, 1870-72 and 1874. 4to. (1873-7.) 

Year-Book of the Scientific and Learned Societies of Great Britain and 
Ireland. 8vo. (1884.) 
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Donations begeiyed during the Year 1884. 

Presented by Societies, Institutions, &c. 

Adelaide, Obsebvatort. — Meteorological Observations made in South Australia and 
the Northern Territory during 1881. 

Adblaidb, Botal Society of South Aubtbalia. — Transactions and Proceedings and 
Beport, Vol. VI., 1882-88. 

Batavia, Obsebvatort. — Bainfall in the East Indian Archipelago, 1888. 

Berun, Deutsche Mbteobologisohb Oesbllschaft. — Meteorologisohe Zeitsohriffe, 
Jan. to Oct. 

Beblim, K. Pbeussischb Statistische Bubeau. — Preussische Sfcatistik, LXXVIII., 
Ergebnisse der metcorologiaohen Beobaohtungen im Jahre 1883. 

Bombay, GovEBNMEirr Obsebvatobt. — ^Magnetical and Meteordogioal Observations, 
1870 to 1882. 

Bombay, Metbobolooical Office. — Brief Sketch of the Meteorology of the Bombay 
Presidency in 1882-83. 

Bbisbane, Gbmbbal Beoisteb Officb.— ^Queensland, Vital Statistics, 1883. Twenty, 
fourth Annual Report.— Beport on the Vital Statistics, Oct. 1883 to Sept. 1884. 

Bbisbanb, Boyal Society of Queensland.— Proceedings, Vol. I. Part 1. 

Bbubbels, L'OBSEBVATOtBE BoYAL. — ^Annuairc, 1884. — Bibliographie G6n6rale de 
rAstronomie. Par J. 0. Houzeau et A. Lancaster. Tome II.— Bulletin M^ttorologique, 
Deo. 1883 to Nov. 1884.— Diagrammes du M^t^rographe vanBysselberghe, 1880-82.— 
Exposition Critique de la M6thode de Wronski pour la B^solution des lirobl^mes de 
M6caniqne C^este ; par G. Lagrange. Premidre partie.— Observations M^ttorologiques 
faites aux Stations Internationales de la Belgique et des Pays Bas, 1880.— Vade- 
Mecum de l*Astronomie, par J. 0. Houzeau. 

Bukhabest, Institutul Metsobolooio ai< Bomaniei. — Serviciulii Meteorologicu in 
Europa. Note de CSlStoriS de St. 0. Hepites. 

Caibo, SociiTis KhIsdiviale db G^ogbafhib. — ^Bulletin, Serie n., No. 5.— Notice par 
le Dr. Bonola Frederic. 

Oalcutta, Mbteobological Office. — Indian Meteorological Memoirs, Vol. n.. Part 
2. — Begisters of Original Observations reduced and corrected. March 1883 to April 
1884.— Beport on the Administration of the Meteorological Department of the Govern- 
ment of India in 1882-83. 

Calcutta, St. Xavieb's Oolleob Obsebvatoby.— Meteorological Observations, July 
1883 to June 1884. 

Gape Town, Metbobolooical Commission.— Average Bainfall, Cape Colony.— Beport 
for the year 1883. 

Chbistianu, Editino Committeb, Nobweoiak Nobth Atlantic Expedition, 1876- 
1878.— Zoology. Asteroidea, by D. C. Danielssen and J. Eoren. 

Chbistiania, Nobwegisches Mbtbobologisohe Institut.— Ja^rbuoh fiir 1883. 

Copenhaoen, Danske Metbobolooiskb Institut. — Bulletin M6t4orologique du Nord, 
Deo. 1883 to Nov. 1884. 

GoBDOBA, AcADEMiA Nacional DE SciENCiAS. — Bolctiu, Tomo VI., Eutrcgas 1 to 8. 

CoBDOBA, Oficina Mbtbobol6oioa Abobntina.— Tnforme Anual, 1883. 

Cbacow, K. K. Stbbnwabtb. — Meteorologisohe Beobaohtungen, Nov. 1688 to Nov. 
1884. 

DoBPAT, PHYSIKALIS0HB8 Obsbbvatobium.— Meteorologischc Beobaohtungen. 1877 to 
1880. 

Dublin, Genebal Beoistbr Office.— Twentieth Detailed Annual Beport of the 
Begistrar General of Marriages, Births, and Deaths in Ireland, 1888. — ^Weekly 
Betums of Birto and Deaths, Vol. ^X. No. 52 to Vol XXI. No. 51, 
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DuBUK, BoTAL Duotni SocixTT.^-Seientifio Proceedings, Vol. m. (New Series) 
Part 6 to Vol. IV. Part 4.— Sdentific Transaotions, Vol. I. (Series IL) Parts 20 to 25, 
and Vol. m. Parts 1 to 3. 

DuBUN, "Royal Ibish Aga]>emy.— Proceedings, Science, Ser. II. Vol. IV. Nos. 1 and 
2 ; Polite Literature and Antiquities, Ser. II. Vol. J I. No. fi.—Transactions, Science, 
Vol. XXVIII. Parts U to 16. 

Edinburgh, Gbnbbal Beotbtbb Officb.— Quarterly Returns of the Births, Deaths, 
and Marriages registered in Scotland, for the four quarters ending Sept. 30, 18S8. — 
Supplement to the Monthly and Quarterly Betums, 1883. 

Edimbuboh, Botal Society. — Proceedings, Nos. 110 to 114. 

EniMBUBOH, ScomsH MsTEOBOLoaiCAL SoaBTY.—Joumal, Third Series, No. 1. 

ProiCB, I. B. AocADBMU ni Mabina.— Meteorological Observations, Nov. 1883 to 
Oct. 1884. 

Oeheta, Bodkrk ns OioGEAPHiB.— Le Globe. Bulletin, 4ine Serie, Tome III., Nos. 
1 and 2.^M6moires, 4me Serie, Tome ni., Sept. 

Obbbmwioh, Botal Obbbbvatoby. — ^Beport of the Astronomer Boyal to the Board of 
Visitors, June 7, 1884.— Besults of the Magnetical and Meteorological Observations, 1882. 

Halie, E. Leopoldiko-Oaboliniscbee Deutschem Axadehie deb Natubfobscbbb. — 
Das Erdbeben von Iquique am 9 Mai 1877, und die durch dasselbe verursschte Erdbe- 
benfluth im Grossen Ocean. Von Dr. E. Geinitz.— Die Gesetze der Lichtbewegung in 
doppelt brechenden Medlen nach der Lommel'sohen ** Beibungstheorie " und ihre 
Uebereinstimmung mit der Erfahrung. Von Dr. E. Hollefreund. — ^Die mit der Hohe 
znnehmende Temperatur als Function der Windesrichtung. Von Dr. M. A. F. Preetel. — 
Leopoldina, 1880-83. — Mittheilungen ilber einen interessanten Blitzschlag in mehrere 
Stideichen (Quercus pedunoulata Ehrh). Von Dr. F. Buchenau.'Ueber Bewegungen 
elektrischer Theilehen nach dem Weber'schen Grundgesetz der Elektrodynamik. Von 
G. Lolling. — Untersuchungen iiber erzwungene Membransohwingungen. Von Dr. A. 
Elsas. 

Hambubo, Deutsche Sbbwabte-^Aus dem Archiv der Deutschen Seewarte, IV. 
Jahrgang, 1881.— Bericht uber die Verhandlungen des Intemationalen Meteorologischen 
Comity. Versammlung in Eopenhagen vom 1 bis 4 August 1882.— Meteorologische 
Beobachtungen in Deutschland fur 1879-1881. — Monatliche Uebersicht der Wittemng, 
April 1888 to Feb. 1884.— Besultate Meteorologischer Beobachtungen von Deutschen 
und HoUSndischen Schiffen fUr Eingradfelder des nordatlantischen Ozeans, No. I. 
Quadrat 146 ; No. U. Quadrat 147 ; No. UI. Quadrat 111.— Wetterbericht, 1884. 

HoNaKovo, Obsebvatoby. — Instructions for making Meteorological Observations. 
Prepared for use in China, by W. Doberok.— Meteorological Observations made during the 
Typhoon of Sept. 10th and llth, 1884.— On the Mean Cloudiness of Hongkong.— On the 
Mean Direction and Force of the Wind at Victoria Peak.— On the Mean Monthly and 
Annual Bainfall at Hongkong.— Weather Beport for Jan. to June. 

Leipzig, EOniol. SXchs. Mbtbobolooische Institut.- Bericht Uber die Organisation 
des Institutes bis Ende 1888, uber die Hauptresultate aus den Beobachtungen in den 
Jahren 1882 und 1883, sowie aus den Priifuugen der im Jahre 1883 gestellten Prognosen, 
erstattet vom Dr. P. Schreiber.— Dekadenb&chte im Jabre 1883. Herausgegeben von 
dem Dr. P. Sohreiber.— Jahrbuch, 1883, Zweite Liefemng. 

Leon, Obsbbvatobio del Coleoio.— Besumen General de las Obaervadones Meteoro- 
logicas, 1883. 

Lisbon, Sociedade de Geoobaphia.— Boletim 4a Serie, Nos. 4 to 9. — Expedi^ 
Sdentifica a Serra da Estrella em 1881. Sec^So de Aroheologia, relatorio do Sr. Dr. F. 
M. Sarmento ; Seo^fio de Ethnographia, I., relatorio do Sr. L. F. M. Ferreira ; Sec^So de 
Medieina. Sub-secpfto de Ophwalmologia, relatorio do Sr. Dr. F. L. da Fonseca, Junr. — 
Le Zaire et les Contrats de TAssociation Intemationsle Conference faite le 21 Juin 
1884, par C. MagathSes. 

Livbbpool, Litebaby and Philosophical Society. — Proceedings, Vols. XXXV. to 
XXXVn. 1880-3. 

London, Bbitisb Association— Beports, 1851, 1874, 1878 to 1883. 

London, Colonial Oftice. — Hongkong Observatory. Beport from the Government 
Astronomer, with Instructions for making Meteorological Observations. 

London, Genebal Begibtbb Office. — Annual Summaiy of Births, Deaths, snd 
Causes of Death in London and other great towns, 1883.— Quarterly Betums of 
Marriages, Births, and Deaths for the four quarters ending Sept. 30th, 1884.— Weekly 
Betums of Births and Deaths, Vol. XLIV. No. 52 to Vol. XLV. No. 61. 

London, Geological Societt.— Quarterly Joumal, Vols. XXVI. to XL. 

London, India Office.- Bainfall Chart of India. 

London, Intebnational Health Exhibition. — Health Exhibition Literature, Vols I. to 
XVI. 

London, Japanese ComassioN, Intebnational Health ExniBnioN.^DiagramB 
showing Mean Temperature, BainfaU, Belative Humidity, and Number of Observations 
of Wind at several stations in Japan.— Monthly Maps of Areas of low and high Barometer, 
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1883. — Konthly Maps of Mean Isobars and Isotherms and Prevailing Winds, 1883.— 
Beports of Moteorological Observations made at the following Stations in Japan :— 
Aomori, 1882; Hiroshima, 1879,1880 and 1882; Eanasawa, 1882 ; Kioto, Oct. 1880 
to Deo. 1881 ; Eoohi, 1882 ; I^agasaki, 1880 to 1882; Nobiru, July 1881 to Dec. 1882 ; 
Osaka, 1882 ; Tokei, 1876 to 1881 ; Wakayama, 1880 to 1881.— Weather Maps, Imperial 
Meteorological Observatory, Tokio, Japan, March 1883 to April 1884. 

London, Meteobolooical Office. — A Barometer Manual for the Use of Seamen. — 
Charts showing the Surface Temperature of the Atlantic, Indian, and Pacific Oceans. — 
Daily Weather Beports, 1884.— Hourly Readings, April to Sept. 1882.— Monthly 
Weather Beport, Jan. to Sept. 1884.— Quarterly Weather Beport, 1876, parts 3 and 4 ; 
1878, Appendices and Plates. ^Beport of the Meteorological Council to the Boyal Society 
for the year ending 31st March, 1883.— Weekly Weather Beports, Vol VI. No. 52 and 
Vol. I. New Series, Nos. 1 to 50. — Abstract of Observations received in the 0(&ce of the 
. Meteorological Beporter to the Government of Bengal during Jan. and Feb. 1883.--- 
Annual Beport of the Yorkshire Philosophical Society, 1883. — Anuario del Observatorio 
Aslrou6mico Nacional de Tacubaya para elauo de 1884. — Berichtiiber dievulkanischen 
Ausbriiche des Jahres in ihrer Wirkung auf die Atmosphare. Von Dr. G. Nenmayer. — 
Bulletin quotidien de I'Algerie, Nov. 16th, 1883, to Nov. 15th, 1881.— Charts of 
Belative Storm Frequency for a portion of the Northern Hemisphere. By Sergt. J. P. 
Finley, Signal Corps, U.S.A.— Colonial Museum and Geological Survey of New Zealand. 
Seventeenth Annual Beport on the Colonial Museum and Laboratory. — Die Fortschritte 
der Meteorologie, No. 5, 1877-79.— Effemeridi del Sole, della Luna e dei principali 
pianeti caloolate per Torino in tempo medio civile di Boma per V anno 1884 e 1885, 
dair Assistente Professure A. Charrler. — Electric Meteorology. By G. A. Bowell.— 
Instruktion for Hydrografiska Observationers Utforande vid Svenska Fyi-och Lots- 
stationer. — ^Instruktion for matning af nederborden. — ^Instrnktion for Meteorologiska 
Observationers, Utforande vid Svenska Fyrstationer. — Instruktion for Meteorologisk 
Loggboks Forande. — Leicester Town Museum. Tenth Report of the Museum Com- 
mittee to the Town Council, 1882 to 1884. — Marine Station for Scientific Besearch, 
Granton, Edinburgh. — Meteorological Observations made at the United States Naval 
Observatory, 1880. — Meteorological Observations taken at Southport, Oct. 0, 1883, to 
Aug. 22, 1884.— New Zealand Meteorological Beport, 1883. By Dr. J. Hector, F.B.S.— 
Njiovo ^Tateriale Soientifico e prime osservazioni con anelli micrometrici all' Osserva- 
torio di Torino. Lettura del Socio A. Dorna. — On the Bussian Apples imported by the 
U. S. Department of Agriculture in 1870. By C. Gibb. — On the Storm in the Isle of 
Wight, Sept. 28, 1876, and on the Cause of Storms. By G. A. Bowdl. — Papers and 
Proceedings of the Boyal Society of Tasmania for 1882. — ^Prime Osservazioni con Anelli 
Micrometrici all' Osservatorio di Torino. Nota sulla determinazione dei raggi degli anelli 
micrometrici con stelle di Alessandro Dorna. — ^Beport of Fruit Growers* Association and 
Entomological Society of Ontario for 1883.— Beport on Bussian Fruits. By 0. Gibb. — 
Beports of the Meteorological Observations for the year 1882 at the following stations in 
Japan : — Kioto, Niigata, Tokei, and Wakayama. — ^B6sum6 des Travaux de 1' Expedition 
Polaire Danoise Internationale. — Beport of the Boyal Cornwall Polytechnic Society, 
1883. — The Meteorology of Ceylon in 1882 and 1883, and average results from 1869.— 
Vaderleksbok — Vorlanfige Mitthcilungen liber die wiohtigeren £b:gebnisse der interna- 
tionalen polar Conferenz, Wien, 1884.— Western Australia. Meteorological Beport for 
the year 1882. 

London, Botal Aoricultural Soctbty. — Journal, New Series. Vol. XX. 

London, Botal Astbonomical Society. — Memoirs, Vol. XLVII. and Vol. XL VIII., 
Part 1. -Monthly Notices, Vol. XLIV. No. 2 to Vol. XLV. No. 1. 

London, Koyal Botanic Societt.— Qnarterly Bccord, Nos. 16 to 19. 

London, Boyal Institution of Great Britain. — ^List of Members, &c, 1883 and 
1884.— Proceedings, Nos. 76 to 77. 

London, Boyal SoaETY. — Proceedings, Nos. 227 to 233. 

London, Sanitary Institute of Great Britain. — Transactions, Vol. V. 

London, SoaETY of Arts.— Journal, 1884.— Indices to Journal, Vols. I. to XXX. 
(1852 to 1882). 

London, Society of Medical Officers of Health.— Annual Beports, 1872-79.^ 
Transactions, 1879-83. 

London, Sooibty of Telegraph Engineers and Electricianb.— Jonmal, Kos. 60 to 
63. 

London, War Office. — Army Medical Department Beport for the year 1882. 

Madras, Orsbryatoey. — Meteorological Obseryations made at the Hon. East India 
Company's Magnetical Observatory at Singapore, 1841-46. 

Madrid, Socibdad Geoorafica.— Bolotin, Tomo XV. No. 4 to Tomo XVI [. No. 8. 

Magdeburg, Wetterwarte der Magdeburgischen Zbituno. — Das Wetter, Nos. 3 
and 6. — Jahrbuoh der meteorologischen Beobaohtungen, 11. , 1883. Heransgegeben 
von Dr. B. Assmann. 

Manchzstbb, LiTEBABT AND PHiLOSOPBiOAii SociETY.^Memolrs, Vols. VII. and IX,-« 
Proceedings, Vols. XX. to XXII. 
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Mablbobovoh Gollbob Natubal Hibtoby Socibtt. — Report, 1888. 

Melboubnb, OBaEBVATOBT.-**Moiithly Beoord of Besnlts of ObBervai^fi in Meteoro- 
logy, Terrestrial Magnetism, &e, Aug. 1888 to Ang. 1884. 

Mblboobnb, Botal Society of Yictobu. — Transactions and Prooeedings, Vol. XX. 

Mexico, Centbal Meteobolooical Obbebvatoby. — Anales delMinisterio de Fomeuto, 
Tomo YIL Boletin, Tomo VUI. No. 140 to Tomo IX. No. 64.^0bBervaoione8 Mag- 
netioas, Jan. to March 1883.— Bivista Cientifica Mexicana, Tomo II. No. 1. 

MiCHioAN, State Boabo of Health.— Annual Beport of the Beeretary, 1882-8. — ^Laws 
of Michigan relating to the Public Health in force Sept. 8th, 1883.— Meteorological 
Report from ObserYations made at the State Capitol, Lansing, Dec. 2nd, 1883, to July 
19th, and July 27th to December 13th, 1884.— Michigan Crop Beport, Deo. 1883 to 
Not. 1884. — I^incipal Meteorological Conditions in Michigan in 1882. — Proceedings 
and Addresses at Sanitary Conventions held at Ionia, Pontiac, and Beed City. 

Milan, Bbale Ossbbvatobio di Bbeba.— Operazioni eseguito nell* anno 1875 negli 
Osservatorii Astronomici di Milano, Napoli e Padova in eorrispondenza ooU* Ufficio 
Idrografico della B. Marina per determinare le differenze di Longitadine fra Geno? a, 
Milano, Napoli e Padova, Besoconto dei Professori G. Lorenzoni, G. Celoria e A. 
Nobile.— Osservazioni Meteorologiche eseguite nell' anno 1888 col riassnnto oomposto 
sulle medesime da £. i'ini— Sulle variazioni diurne del magnestismo terrestre 
risultati di osservazioni fatte a Milano negli anni 1872 e 1877, caloolati e dedotti da M. 
Rajna. 

MoNCALiEBi. AssoGiAzioNB Meteobolooica Italiaka.— Bollettiuo Decadico, pubblicato 
percuradeir Osservatorio Centrale del Real College Carlo Alberto in Moncalieri, 
Aug. 1883 to Jan. 1884. — ^Bollettino Mensnale pubblicato per cnra dell* Osservatorio 
Centrale del Beal CoUegio Carlo Alberto in Moncalieri, Serie II. Vol. Hi. No. 9 to 
Vol. IV. No. 3. 

MoNCAUEBi, OdSBBVATOBio B. C. Cablo Albebto. — Observatorio Meteorol6gioo 
Central del tk>legio Pio de Villa Colon (Monte-Video). Resflmen de las ObsenraoioneB 
Meteorol6gicas efectnadas en el auo 1888. 

Montbeal, Geolooioal and Natubal Histoby Subvby of Canada. — Report of 
Progress, 1880-8 1-82, with Maps. 

Munich, K. B. Meteobolooische Centbal Btation.— Beobachtungen der meteoro- 
logischen Stationen im E5n. Bayern, Heft. 3, 1883, to Heft. 2, 1884.— Uebersicht uber 
die Witterungsverh&ltnisse im Eon. Bayern, Dec. 1883 to Oct. 1884. 

Nbwhavbn, Connecticut Academy of Abts and Scibnoe8.— Transactions, Vol. VI. 
Part I. 

New Tobk, Centbal Pabk Obsebvatoby.— Abstracts of Begisters from Self-Beoording 
Instruments, Nov. 1883 to Nov. 1884. 

OzFOBD, Badcliffb Obsbbvatoby.— Rcsnlts of Meteorological Observations in the 
year 1881. 

Pabis, AoADiifiB DBS ScxENCEs.^Mission Scientifique du Cap Horn, 1882-1883. 
Rapports pr61iminaires. 

Pabis, Bubbau Cbntbal MiTioBOLooiQUB db Fbanob.— Annales, 1881, Pts. 1, 8, and 
4. — Bulletin International, 1884. 

Pabis, UocikTk MiTtoBOLOoiQUE db Fbanob.— Annnaire, Nov. 1882, and Oct. 1883 
to April 1884. 

Philadelphia, Aubbican Philosophical Society. — Prooeedings, Nos. 118 to 115. — 
Transactions, Vol. XVI. New Series, Part I. 

Pbaoue, E. E.. STioiNWABTB.— AstronomischCi Magnetische und Meteorologische 
Beobachtungen im Jahre, 1883. 

Bio db Janeiro, L'Obsebvatoibb Impbbul.— Annales Tomo II. 1882. — ^Bulletin 
Astronomiqne et M6t6orologique, Sept. 1881, and Oct. to Dec. 1888. 

BoHB, Ufficio Cbntbalb di Mbtbobolooia Italuna.— Annali, Serie IL Vols. H. and 
IV. 1880 and 1882.— BoUettino Mensile, 1876, 1879, and June to Dec. 1882.— 
Meteorologla Italiana, 1867, 1871 and 1872. Supplemento 1868 and 1872. Servizio 
Meteorico-Agrario, Nov. 1879 to Deo. 1882. 

St. Pbtbbsbubo, Kaisbbuchb Akadbmib dbb Wi88BNSCHAFTBN.*-CommunieationB 
from the International Polar Comnussion, Parts 6 and 6. — Bepertoriom f Or Meteoro- 
logie, Band VIH. 

St. Pbtbbsbubo, Physikaliscbbs Centbal Obsbbvatobiuk.— Annalen, 1882. 

Stonyhubst Collbob Obsebvatoby.— Besults of Meteorologioal and Magnetioal 
Observations, 1883. 

Sydney, Govbbnment Obsebvatoby.— New Double Stars. By H. 0. Russell, B.A.— 
New South Wales, Physical Geography and Climate.— Besults of Bain and River Obser- 
vations made in New South Wales during 1882 and 1883.— The Sydney Observatory, 
History and Progress. 

Sydney, Boyal Society of New South Wales.- Journal and Prooeedings, Vols. 
XVI. and XVII., 1882 and 1883. 

Tasmania, Boyai« SociBTY.-^Papers and Prooeedings for 1883. 
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TiFLifi, Pbtsikausobeb Obsebtatobiums.— Magnetiaohe Beobaohtnngenin den Jahren 
188M882.--Metoorologi8ch6 Beobaohtangen im Jahre 1882. 

Toronto, Canadian Institute. — ^Proceedings, Vol. I. No. 5. 

ToEOi^TO, Maonetio OsBEBVATORT.^General Meteorological Register for the year 1883. 

ToBONTo, MbteoroiiOoical Ofticb.— Monthly Weather Review, Kov. 1883 to Jane, 
and Aog. to Oct. 1884. — ^Report of the Meteorologloal Service of the Dominion of 
Canada for the year 1882. 

Upbala, Obsebvatoibb db L'UNiVBBsrris. — Bnlletin M6t6orologiqae MeneneliYol. XV. 
Ann6e 1883. 

Utbboht, E. NBBEBiiAHnscB Mbteobolooiboh Inbtituut. — ^MeteorologlBoh Jaarboek, 
1877, Part n. and 1888. 

Vibnna, K. K. Cbntbalambtalt pOb Mbteobolooib und Eedkaonetibkub^ — ^Beobaeh- 
tnngen, Nov. 1883 to Oct. 1884.^Jahrbach, 1881, Part 2, and 1882. 

YiBNNA, Oebtbbbbicbibohb Obbbllsohaft pOb Metborolooib. — ZeitBchrift, 1884. 

Washington, Shithbonian Institution. — ^Report for 1882. 

Wabhinoton, U. S. Geolooioal Subvet. — Annual Report, 1880-81. By J. W. Powell, 
Direetor. 

Wabhinoton, U. S. Wab Depabtkent.— Meteorological and Physical ObservatioiiB'on 
the East Coast of British America, ^y 0. T. Sherman.— Monthly Weather Review, 
Oct. 1883 to July 1884.— Weather Proverbs. 

Watvobd, Hbbtfobdshibb Natubal Hibtoby Society. — Transactions, Vol. IL 
Part 7 to Vol. m. Part 2. 

Wellington College, Natubal Science Society.— Annnal Report, 1883. 

Wisconsin, UNivBB8iTY.-»Annxial Report of the Agricaltoral Kxperiment Station for 
the year 1888. 

Zi-Ka-Wei, Obsebvatoibe MagnAtiqub bt M£t£obologique. — Bulletin Mensnel, 
May to Oct. 1883. 

ZuBiCH, SoHWBizEBiscBE Meteobologischb Cbntbalahstalt. — ^Aniudcn, 1882. — 
Schweizerische meteorologisohe Beobachtongen, 1881, f flnfte Liefemng. 



• 

Presented by Individnals. 

AiTKEN, J.— Meteorologieal Table for the year 1883. Compiled from observations 
taken at Braemar.— Rainfall at Braemar in 1883. 

Aldbidge, E. G. — The Weather of January 1884. 

Angstb5m, K. — Un Nouveau G6othermomdtre. 

Baily, W. — On an Integrating Anemometer. 

Baxbr, Db. H. B.— Climate and Health in Michigan. 

Bbnn, T. G.— On the Spring, Summer, and Autumn of 1888, in the vicinity of the 
Lake District of CumberUmd. 

Bbnyon, J. B.— Rainfall, Ac. at Blaokrook, near Cork, Aug. to Nov. (MS.) 

Blanfobd, H. F., F.R.S.— The Theory of the Winter Bains of Korthem India. 

Bolton, C. P.— Weather at Halfway House, Co. Waterford, 1883. 

Bbyan, W. B.— Rainfall at Stations in Lancashire and the West Riding of Torkshire, 
1888. 

Campbell, J. F. — Sun-spots and the World's Weather. 

Chbistenben, H.O. — Spedfioation of Improvements in or relating to Signalling Baro- 
meters. 

Clabs, J. E.— The Natural History Journal and School Reporter, Nos. 64 to 72. 

Colbobne, H.— Hastings and St. Leonards-on-Sea as a Health and Pleasure Resort. 

CoBY, F. W. — How to Foretell the Weather with the Pocket Spectroscope. 

Danckelman, De. a. von. — ^Die Brgebnisse der meteorologischen Beobachtungen der 
Herren Herm. Soyauz und Kapt. B. Mabnke in Stibange-Farm am Awandu, Gabun, 
Westafrika wahrend der Jahre 1882 und 1888.— M6moire sur les Observations M6t6oro- 
logiques faites A Yivi (Congo Inf^rieur) et sur la Climatologie de la C6te sud-onest 
d*Afriqne en g6n6ral. 

Davis, T. H.— Monthly Wind Roses, Peel, Isle of Man, 1883. (MS.) 

DowBON, E. T.— Weld*s Histonr of the Royal Society. 

DoxAT, Mbb. — ^Meteorological JoumalB kept by the late Mr. Dozat. (Md.) 

Doyle, P. — The Cooanada Oil Industiy. 

Eliot, Pbof. J.— Account of the South-west Monsoon Storms of June 28th to July 
4th, and of November 10th to 16th, 1888. 

FiBHEB, W. R.— Journal of Observations of the Weather at Tarmouth, 1798 to 1819, 
1821 to 1826, and 1828 to 1882. (MS.) 

Fox, W. L. — Meteorological Tables and Notes for the year 1883 for West ComwaU 
and the Scilly Islands. 

Feiesslino, Pbof.— Zur Erklftnmg der DAmmenmgserseheinniigeiu 
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Gautieb, £. — NonveUe Organisation des Obflervationa M6Uk>rologiques & GendYO, an 
Grand St. Bernard et k Martigny. 

Gltdb, E. £. — Abstract of Meteorologioal ObserrationB made at Babbaoombe, 
^Torquay, during tbe ^ear 1863.— Meteorologioal Summaries for Nov. 1883 to June, and 
'Aug. to Oot. 1884, made at Babbacombe. 

Hall, M.— Jamaica Weather Beport, Nov. 1883 to Sept. 1884. 

Haxkinson, B. C. — Weather at Bed Lodge, Southampton, Dec 1883 to Hot. 1884. 
(MS.) 

Hann, Dr. J.— Einige Besultate aus Major von Meohow's meteorologisohen Beobaeb- 
tungen im Innem von Angola.— Einlge Tafeln zur Berechnung des Wasserdampfgehaltei 
der Atmosphare. 

Habvet, Bbv. G. W.— Meteorologioal Observations taken at Throcking, Herts, daring 
the year 1882.— Bainfall in Herts, April 1883 to March, May, June, and Nov. 1884.^ 
Beport on the Bainfall in Hertfordshire in 1882. 

Heap, G.— The Weather and Climatic Changes. By Observator. 

Hbctob, Dr. J., F.B.S.— Transactions and Proceedings of the New Zealand Institute, 
1883. Vol. XVr. 

Hbllmann, Dr. G.— Grosste Niederschlagsmengen in Deutschland, mit besonderer 
Beriicksiehtignng Norddeutsohlands. 

HiLDEBBANDBsoN, Dr. H. H. — Trombeu ved Nottja den 9 Juni 1883. 

Hill, S. A.— On the Measurement of Solar Badiation by means of the Black-bulb 
Thermometer in vacuo. — On tbe Temperature of North- Western India. 

HosjoNS, Dr. S. E., F.B.S. — Elements of the Climate of Guernsey for 40 years. 

HuNTBB, J. JuNB.— Weekly Summaries of Meteorologioal Observations at Belper, 
1884. 

Ihne, Dr. — Beitrage zur PMnologie. 

Jolt, C. — Note sur le Paro National de Yellowstone auz Etats-Unis. 

Jolt, J.— On the Beading of Meteorological Instruments placed at a distance from 
the Observer. 

JuPF, H. B.— Meteorological Observationa, aa regards Temperature, taken at Clifton, 
1881 and 1882. 

Eammebmanm, a.— B6sum6 M6tdorologique de I'annfie 1883 pour Gendve et le Grand 
Saint-Bernard. 

KoppBN, Dr. W.— Bemerkungen iiber die verticale Yertheilnng des Luftdruckea.— 
Die taglichen Aenderungen der Windstarke dber dem Lande und dem Meere. — Ueber 
den Gewittersturm vom 9 August 1881.— Ueber den Einfluss der Temperaturver- 
theilnng auf die oberen Luftstromungen und auf die Fortpflanzung der barometrisohen 
Minima. — Ueber monatliohe Barometerschwankungen. 

Lais, Padbb G.— La Luce Crepusoolare dell* anno 1884. 

Lake, Dr. W. C— A Contribution to the Comparative Meteorology of Torquay, 
Teignmouth, and Bidmouth. 

Lancabtbb, a.- La Plnie en Belgique. 

Lbckt, B. J.— a new Method of measuring Heights by means of the Barometer. By 
G. E. Gilbert.— Becord of Sunshine, 1881 to 1883, at Aspley Guise. 

Lee, G. J.— Meteorological Observationa taken at Kimberley, South Africa, Jan. 1 to 
Nov. 30, 1884 (MS.). 

LooMis, Pbof. E. — Contributions to Meteorology. Twentieth Paper. 

Massinoham, T.— Bemarks on Lightning in tbe Pit at West Thomley Collieiy on 
Deo. 11, 1883. Bv H. White. 

Mawlet, E.— The National Bose Society, Annual Beport, 1884.— The Bosarian's 
Tear Book, 1884.- The Weather of 1883 in the Neighbourhood of London.— The 
Weather of Nov. 1883, and Jan. to Oct. 1884. Meteorologioal Observationa taken at 
Addisoombe, Croydon. 

McLakdsbobouoh, J. — Meteorology of Bradford for 1883. 

Mebbifield, Db. J.— Meteorological Summaiy for Plymouth for the year 1883. 

MoNCBiEFP, Miss W. D. S.— Can Man affect the Weather?— The Sun's connection 
with the Earth. 

MooBB, A. W. — Summary of Weather for 1883 in the Isle of Man. 

MooBE, Db. J. W. — ^Annual Beport of the Fever Hospital and House of Beoovery, 
Cork Street, Dublin, for the year ended March 81, 1884. 

Negbetti and Zahbba, Mbbsbs.— Bnoylopiedio Illustrated and Descriptive Catalogue 
of Standard Meteorologicfd Instruments, Sbo, 

Obmebod, G. W.— Bainfall at Teignmouth, 1883. 

Page, Db. H. — Abstract of the Meteorologv of 1883, from Observations taken at 
Bedditch.— Meteorological Observations made daily at 9 a.m. at Bedditch during 1883 
(MS.). 

Pbiups, J. C. — Traces from Self-recording Aneroid Barometer, 1884. 

PooBON, Miss E. J.— Administration Beports of the Meteorologioal Beporter. to tbo 
Government of Madras for the years 1882-3 and 1883-4, ^ "^ 
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Pbkston, Bev. t. A.— Wiltshire Rainfall, Dee. 1883 to Nov. 1884. 

Prince, C. L.— ObservationB apon the Heat and Drought of the past Sammer (1884) . 
—The Sammary of a Meteorological Jonmal kept at Crowborongh, 1883. 

Baulin, Pbof. y.^Obserfations Plaviom^tiiqnes de la France Septentrionale de 
1688 & 1870, de TAlgSrie et des Colonies.— Ob&eryations PluTiom^triques faites dans la 
France MMdionale de 1704 & 1870 avec les grandes series de Paris, Oendve et le Grand 
St. Bernard. Parts 2 and S. 

BicHABDS, W. H.— Abstract of the Weather at Penzance and neighbonrhood for the 
year 1882. 

BopEB, W. — Statistics of Lancaster Bainfall and other local meteorological informa- 
tion, 1784 to 1883. 

Both, H. L. —On the Boots of the Sugar Cane. — The Mackay Sugar Crop as affected 
by the Weatiier and Want of Labour.— The Sugar Industry in Queensland. 

BusBELL, H. C— Anniversary Address delivered to the Boyal Society of New South 
Wfdes.— The Spectrum and Appearance of the recent Comet (1881). 

SohOck, Capt. a. — Beitrage undBemerkungenzu unserer Eenntniss der Wirbelstnrme 
Oder Cyclonen. 

Scott, B. H., F.B.S. — Ideas sobre una ezploracion sestem&tica del Clima de la 
Provinoia de G6rdoba sin instrumentos. Por 0. Doering.— La Provision du Temps. 
Par lurcher et Margolin. — ^La variabilidad interdiuma de la temperatura en algunos 
puntos de la BepiibUca Aigentina y de America del sur en general. Por 0. Doering. — 
Kote on a Series of Barometrical Disturbances which passed ovev Europe between 
August 27th and 31st, 1883.— Beport from H. B. M. Uonsul at Batavia enclosing 
Extract relating to the Volcanic Outbursts in the Sunda Strait, from the Logbook of 
the Steam-ship Governor Oeneral X<m<foii.— Sullo State Sferoidale. Nota di Prof. G. 
Luvini. 

Smtth, Peof. C. Puzzi. — ^Bright Clouds on a Dark Night Sky. 

Stokes, J.— Beport of the Medical Officer of Health for the Borough of Margate for 
the year 1883. 

• Stmoeb, G. J., F.B.S.— A True Beport of certain wonderful Overflowings of Waters 
in Somerset, Norfolk, and other parts of England, ad. 1607. Edited by Ernest E. 
Baker.— British Bainibll, 1883.— Symons's Monthly Meteorological Magazine, 1884. 

Tabbotton, M. 0. — Meteorological Observations made at Nottingham during 1883. 

Tatlob akd Fbancis, Messes. — Taylor's Calendar of the Meetings of the (Scientific 
Bodies of London for 1884-85. 

The Editob.— • Ciel et Terre,' Vol. IV. No. 21 to Vol. V. No. 20. 
„ * Nature,' Nos. 740 to 791. 

„ ' Science,' Nos. 46 to 97. 

„ * The American Meteorological Journal,' Nos. 1, and 5 to 8. 

„ * The Illustrated Science Monthly,' Nos. 8, 4, 6 to 8, and 1 1 to 14. 

,» * The Sanitary Engineer,' Vol. IX. No. 2 to Vol. XI. No. 8. 

„ * The Telegraphic Journal and Electrical Beview,' Nos. 819 to 370. 

Thobpe, J. — On the Bowen Cyclone of January 80, 1884. 

TuBTLE, L. — Beview of the Weather of 1883 at Aghalee, Co. Antrim. 

TvBEB, R.— The Meteorology of Cheltenham.— Abstract of Meteorological Observa- 
tions made during 1883. 

Walfobd, Cobnelius. — A Statistical Chronology of Plagues and Pestilences as 
affecting Human Life, with an inquiry into their causes. 

W11.LUUS, Dr. C. T.— The Climate of the South of France. 

Wise, Db. A. T.— The Alpine Winter Cure. 

WoBTH, J. E.— The Meteorology of Burslem for 1882 and 1888. (MS.) 

Wbaooe, C. L.— On Types and FcErecasts of Weather.— Bemarks on the **Red 
Glow." 



APPENDIX VII. 

Bepobts of Obsebvatoribs, &c. 

The Meteorological Office. — Lieut-Gen. R. Strachey, R.E., C.S.I., P.R.S., 
Chairman of Council ; Robert H. Scott, M.A., P.R.S., Secretary; Captain H. 
Toynbee, F.R.A.S., Marine Superintendent ; Nav. Lieut. C. W. Baillie, F.R.A.S., 
As'sistfuit Do. — The only change which has taken place in the Council during the 
yeac bus been the substitution of Captain W. J, L, Wh vton for Sir F* J, Evanf^, 
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V 

K.C.B. ; a change wliich was rendered necessary by the expiration of the term of 
oflice of Sir F. J. Evans as Hydrographer, and the consequent appointment of his 
successor. 

Marine Meteorology. — The investigation into the Meteorology of the North 
Atlantic for the thirteen months ending with August 1883 still occupies the 
main part of the office staff in this department. The total number of forms 
received for the thirteen months has been 11,222, being an average of 863 per 
montli ; this yields an average of about 400 observations per day, exclusive of land 
stations, so that the charts will be more completely filled up with data than any 
others that have as yet appeared. The discussion and charting of these observa- 
tions is progressing satisfactorily. 

The Charte oftheSwiface Temperature oi. the three oceans have been published, 
and those of the Barometrical rressure for the same areas are in an advanced 
stage. 

The Barometer Manual for Seamen was published in the summer, and it is hoped 
that it will be found useful to the community for whom it is intended. 

Weather Telegraphy, — ^The changes in this department have been considerable. 
New stations have been established on the extreme Northern (Malin Head) and 
Nortli-western (Belmullet) points of Ireland. The station at Hawes Junction 
has been suppressed as far as the telegraphy of the reports, but the observations 
are still taken there and transmitted by post. 

It is with regard to the publications of tliis branch that the most important 
changes have been chronicled. In the first place, as indicated in the last Report 
of this Society, the cumulative temperatures for the several districts have been 
given in the Weekly Weather Report^ and also the cumulative number of rainy 
days and cumulative amounts of Rainfall and of Bright Sunsliine. In the 
Appendix to the Weekly Weather Report will be found the same data for each 
week for the last seven years for each of the above elements excepting the 
Sunshine, of which the records only go back to 1880. These tables afford a most 
valuable storehouse of information for researches on phenological and allied 
subjects. 

The Monthly Weather Report^ which has appeared regularly, is a monthly 
resumd of the weather from the Telegrapliic Reporting Stations as well as those 
furnishing information for the Weekly Weather Report, 

The Office has made arrangements with the Chiei Signal Office at Washington 
for the telegrimhy of reports of Storms, Iceberes and derelict ships from steamers 
arriving from Europe in the ports of New York and Boston, ana the service was 
commenced in December. 

Land Meteorology of the British Isles, — Tliere is not much to report in tliis 
department. The volume of reports from stations of the Second Order for 1880 
has appeared, and that for 1881 is in hand. 

The volume of Hourly readings from the observatories for 1882 has appeared. 

A good deal of the attention of this department has been devotea to the 
investigation of the barometric waves produced by the Eruption of Krakatoa in 
August 1883.- March 30, 1885. 



Royal Observatory, Greenwich.— W. H. M. Christie, M.A., F.R.S., 
Astronomer Royal. — The observations are continued on the same general plan as 
in recent years* 

Owing to various causes the new thermometer apparatus for photographic 
record of dry and wet bulb indications, spoken of in the last Report as in prepar- 
ation, has not yet been brought into use. It is hoped that this may before long be 
done* 

The observations of the temperature of the river Thames, recommenced in the 
year 1883 under the Corporation of London, were interrupted during the autumn of 
the year 1884 owing to the thermometers having been broken. New thermo- 
meters were supplied, and the observations were in December again commenced. 
^March 6, 1885. 



Royal Observatory, Edinburgh.— Professor C. Piazzi Smyth. F.R.S.E., 
Astronomer Royal for Scotland.— During the year 1884 the double aaily obscr- 
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vations taken so perseveringly at fiftj^-iive stations of the Scottish Meteorological 
Society have been computed at this establishment for the Registrar General 
of Births, Deaths, &c. in Scotland, and have been printed in his successive 
Monthly and Quarterly Reports. 

The small Meteorological Journal for the circumstances of the Clocks and 
Optical instruments has been kept up as usual, also the readings of the Rock 
thermometers. 

A new set of tables of the average Meteorology of all Scotland in eveiy month 
and in each year during the last twenty-nine years has been prepared, but will 
not appear until permission shall have been obtained from H.M. Government to 
resume the observatory printing. 

The broad claret coloured h2o in the upper air, above 46° in external breadth, 
round both Sun and Moon, has been an object of frequent though informal 
observation throughout the past year, while latterly some special appearances of 
iridescent clouds, with brilliant central green bands placed diagonally, and 
passing off on either side into a bright blue and violet, and then into a reddish 
Dorder — reminding one more of scales of a diamond-beetle viewed by vivid 
reflected light in the dark field of a compound microscope than any ordinary 
clouds of either Sunrise or Sunset — have demanded special attention both morning 
and evening. 

Extensive Solar-spectrum observations have been taken during the summer, 
and ' are now being computed and prepared for presentation probably to a 
scientific Society in Edinburgh, and might have been expected perhaps to throw 
some light on these unusual luminous phenomena ; but so far as the work of 
reduction and comparison has yet proceeded, nothing except a dulling of cither 
end of the visible spectrum has yet manifested itself. Whence the conclusion 
is pretty evident, that although there may be at present an unusual amount of 
finely divided dust of solid and insoluble particles, aggregating minute ice-crystals 
to themselves, in the more elevated regions of the atmosphere, — there is no 
advent of any new gas, capable of making lines in the Solar spectrum, in the 
manner so typically characteristic of any and every true gas, yet testified to. 
--January 10, 1885. 



The Kew Obseevatory op the Royal Society, Richmond, Surrey. — 
G. M. Whipple, B.Sc., F.R.A.S., Superintendent. — The several self recording 
instruments for the continuous registration respectively of atmospheric jiressure 
temperature, and humidity, wind (direction and velocity), bright sunshine, and 
rain, have been maintained in regular operation throughout the year. The 
tabulation of the traces has been regularly carried on, and copies of these, as well 
as of the eye observations, with notes of weather, cloud, and sunshine, have been 
transmitted weekly to the Meteorological Office. 

A report on the Stewart actinometer observations made last year was submitted 
in December to the Meteorological Council, at whose expense the observations 
were carried on, and it was resolved to discontinue them. The instrument has 
since been returned to Professor Balfour Stewart. 

In conformity with a suggestion contained in an article in Symons^s Meteoro- 
logical Magazine^ Vol. xviii. p. 58, a painted board has been set up to the north 
ot the Observatory, to serve as a gauge for measuring the intensity of fogs. 
Since its erection in January last no fog, however, has been observed of intensity 
1 on its scale. 

Experiments have been made with a new pattern thermometer, designed by 
Messrs Negretti and Zambra for observations of nocturnal terrestrial radiation, 
with a view to the avoidance of several serious defects in the Rutherford Mini- 
mum, now generally used. Very favourable results were obtained until tlie 
instrument was damaged, and had to be sent back to the makers. It has not yet 
been returned to the Observatory. 

Various experiments have been made with the Photo-nephograph during the 
year, but in consequence of the short base line obtainable, with the small amount 
of connecting wire avulable for working the pair of cameras, very few satisfac- 
tory determinations of cloud altitudes have been made. A report having, however, 
been submitted to the Meteorological Council, that body has granted funds 
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to tlie Kew Committee for the purpose 'of purchasing a half-mile of double 
wire telegraphic cable and reel, together with switches and keys, in order that 
the two cameras may be worked at a distance of 800 yards apart. A stand has 
been erected on the roof of the Observatory, where camera A will be permanently 
placed, and camera B will be similarly supported by another permanent stand at 
the other end of the cable. Both cameras beinc oriented with reference to the 
same point of the horizon, the distant observer will be instructed as to the direction 
and elevation of his instrument by means of a telephone switched on to the line 
for the purpose. Experiments with the new arrangement are now being made, 
and shoidd they prove successful it is intended to bury the cable in the ground 
across the park beside tbe Observatory gas main, thereby obviating the present 
necessity of laying out and winding it in again every time it is desirable to make 
cloud altitude and air-current motion determinations. 

The experiments with a view to determining the causes of variation in the 
readings of similarly constructed and exposed black bulb thermometers in vacuo 
have been continued during the year. The first series of observations having been 
concluded, and the results communicated to this Society,' the six thermometers 
were returned to Messrs. Negretti and Zambra, in order that all might have their 
bulbs coated with three coats of lampblack and their jackets altered : one pair is 
now enclosed in small bulbs, a second pair in medium, and the third pair in large 
bulbs. With the exception of one which was accidentally broken in Julv, they 
have been read daily since May 3rd. The results have not yet been fully dis- 
cussed, but a cursory inspection appears to indicate that the larger the containing 
bulb the lower is the reaaing of the enclosed blackened bulb thermometer. 

Assistance has been given to a Sub-Committee of the Sanitary Institute in 
their experiments on the motion of air in ventilating tubes, which have been 
carried on during the summer under the charge of Mr. R. Rymer Jones, C.E., in 
A hut erected for tlie purpose adjacent to the Observatory. The experiments are 
in continuation of those prosecuted in the experimental house in 1880. 

At the request of Mr. Walter Baily, M. A., a wind-component* integrator of 
his invention, described in the Philowphical Magazine^ Vol. xvii. p. 482, has been 
erected in the experimental liouse, being attached by permission of the Meteoro- 
logical Council to their spare Beckle^ Anemograph. Some difficulties were 
experienced on account of the unsuitability of the electrical counters fitted to it 
for registration of light winds, but these have now been overcome, and the 
instrument is working satisfactorily. 

The number of instruments verified during the past year amounted to about 
11,000, again showing a large augmentation as compared with the preceding year. 
A new department devoted to the rating and certifying of watches for manufac- 
turers ana for the public has been inaugurated during the year, and up to the 
present date has proved very successful. — January 8<A, 1885. 



Radcuffb Obsbevatort, Oxford.— E. J. Stone, M.A., F.B.S., RadclifTe 
Observer.*-No important changes have been made in the instrumental equipment 
or in the plan of observations during the past year. Readings of the standard 
instruments are frequently taken during the day, and also, by the assistant on 
astronomical duty, during the night, for check of the scale of the photographic 
curves. 

The index errors of the thermometers were verified by Mr. Whipple on 
September 3rd. On January 26th the anemograph was severely shaken and 
some of the screws worked loose. It was temporarily repaired on January 37tli, 
but on February 26th the instrument was dismounted and sent to Adie's, London, 
for thorough repair ; it was remounted on March 10th, and has since workea 
satisfactonly. The rain-gauges have been from time to time tested and are in 
good order. The photograpliic curves throughout the year have been generally 
good. 

The meteorolodcal observations for 1881 have been printed and distributed ; 
the results for 1882 are in the printer^s hands ; and those for 1883 are under 
discussion. 

1 QuartertgJommal, Vol. a. p. i5. 
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The barograms and thermograms arc scaled and tabulated to the end of 1883, 
the anemograms and rain-gauge curves to the end of 1884, and the sunshine cards 
to date. 

For the past year the mean temperature was 60°-4, being l°-4 above the 
average for the last twenty-nine years ; whilst the rainfall was 18'918 ins., being 
7} ins. below the average for the last thirty-three years. 

Weather reports have been supplied daily (by telegram) to the Meteorological 
Office ; bi-monthly to the United States Signal Office ; monthly to the Registrar- 
General and the local newspapers ; yearly for insertion in Symons^s British 
Rainfall ; and to meteorologists by request. — January 12, 1885. 



Cambrijdnqe Observatory.— Professor J. C. Adams, M.A., F.R.S.— The 
meteorological work at this Observatory has been earned on as in former years. 
No change has been made in the instruments. 

The year has been remarkable for its dryness, and many wells have been dried 
up which were never known to have been dry before. From accounts given by 
the farmers, the crops were good. The frost m April did a great deal of mischief 
to stone fruit, apples and pears, but currants and gooseberries were plentiful. 
The earthquake on April 22nd was felt in the central part of the town. At the 
Observatory the adjustments of the Transit Instrument were being made, and 
while the level error was being determined the mercury became suddenly 
unsteady, the observer having to wait some little time, thinking it was caused 
by a passing waggon. No other disturbance was noticed. 

The mean reading of the barometer for the year was 29-980 ins., and the 
mean temperature (mean of ma&imum and minimum) 49^*8. The mean reading 
of the dry bulb tliermometer was 60°'6, wet bulb 47°'7, maximum 68®-4, and 
minimum 41^*1. The total rainfall was 18180 ins., the average for tlie last 
twenty years being 23*767 ins. The wind blew chiefly from between South and 
West. Bright sunshine was registered during 1463*3 hours. — January 15, 1885. 



Stonyhurst Ck)LLEGE OBSERVATORY.— Rev, S. J. Perry, M.A., F.R.S. — 
The Meteorological, Magnetic, and Astronomical Work of this Observatory has 
been carried on entirely as in former years, and no interruption has occurred in 
the record of the self-registering instruments. The Meteorological and Magnetic 
Observations taken in connection with the Polar Expeditions have been copied, 
and the greater part have been forwarded to Dr. Wild of St. Petersburg. 
Agricultural and Sunshine Reports are sent to the Meteorological Office, 
Synchronous Observations to Washington, and Monthly Tables of Daily Observa* 
tions to the French Meteorological Society. The Meteorological Office receives 
along with the Monthly Tables the duplicate copies of the Meteorological 
curves. The Upper Clouds are recorded as usual for the Upsala Observatory, 
and various information has been sent during the year to those periodicals and 
individuals who have applied to the Observatoiy. The Magnetic Photographic 
Traces are at present being compared by Dr. Balfour Stewart with those of Kew.*-> 
January 19, 1885. 



The Akomaues in the Annual Range of Temperature. How to detect 
THEM* By Dr. C. H. D. Buys Ballot^ LL.D. Edinb.» Hon.Mem* 
B.Met.Soc. 

[Bead F^bmai'y 18th) 1885.] 

It is quite impossible now to calculate by theory the rise and fall of tempera- 
ture from day to day in a given place on the earth's Burface* and I think it will 
be very long before we succeed in doing so. We may find by Meech's formula 
how much heat is taken up every day on each parallel, and how much is lost 
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by radiation within a given twenty-four hour period. These quantities would 
be only applicable to our globe if it were without atmosphere or water. 

If there were only air above the surface all places on the same parallel 
would enjoy the same temperature did not mountains cause a dis- 
turbance. But the water of the ocean, as well as the air, conveys away the 
heat of the equator to the poles, and counter-currents deflected by the 
earth's rotation, by the form of the coasts, and by the irregular depths of the 
oceans, bring down their ice- waters and cold air to lower latitudes. Now as 
coasts trend more or less in the directions of the meridians, the induced 
sea and land winds produce Easterly and Westerly currents, disturbing 
the polar and equatorial winds. Finally, aqueous vapour is formed under 
the tropics and condensed again in other latitudes ; accordingly the com- 
plication is so great that we cannot as yet dream of finding a mathematical 
formula expressing the temperature of a certain day at a given place. 
Nevertheless, I think it still impossible to find a solution, even by pro- 
ceeding in the way I indicated in the discussion of the observations at 
Breda, by Wenckebach, 1847, and in the Fortschritte der Physik, 1858. 

We are compelled to recur to practical observation continued through a 
long series of years for each place, as we are not satisfied with von Lament's 
values for each parallel, nor with the admirable isothermal charts suggested 
by Humboldt and given by Dove and Wild ; for in these charts we find only 
the mean value for each month, and it will be long before we have isotherms 
for each day for the whole of ihe surface of our globe. 

In the mean time we have to follow an opposite course, and to inquire d 
priori not how some days and places must be disturbed by the multifarious 
circumstances and influences, but rather if some days be more disturbed than 
others, and if so, why ? — We have to investigate how such deviations of 
temperature and barometric pressure produce motions of the atmosphere 
and disturbances at other surrounding places (such as Prof, von Bezold has 
expressed the intention of discussing). 

We accordingly must seek for deviations, not from the present imperfectly 
known average theoretical state of things, but firom the actual regular rise or 
fall in the course of the year. We have to discover if the range of tempera- 
ture really does present such irregularities or anomalies, and if found in 
a continually increasing number of places, we have afterwards to connect 
them and to find the answer to this question. 

I shall prove it to be probable that only a long continued series of ob- 
servations can give evidence of an interruption of rise and fall, especially 
in latitudes where the temperature of the same day in different years may 
vary by 2(P C, such as at St. Petersburg, where days of mean tem- 
perature occur at every date of the year, as we may see from Table I.,^ ex- 

^ Table I. records how often a given mean temperature of the day — as fonnd in 
Wahl6n*B paper, Repertorium fUr Meteorologies Vol. YIl. Ko. 7— bas been n degrees, 
ft -)- 1 degrees, fto. and in which month of the year this has occurred. For the Helder 
a similar table is to be found in Meded, Kon. Akad, van Wetemchappen, Amsterdam, 
2nd series, IX. 

MXW SBBOBSi — ^VOL. ZZ. H 
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TABLE I. 

Showing how often each of the indicated Mean Temperatures of a day has been obsenred 

at St. Petersburg in the different months of 118 years. 
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hibiting how often a givon mean temperature of a day has occurred in 
each month. This table is constructed after the model of that which I 
prepared for the Holder, and is extracted from the origmal table in my pes- 
session, which exhibits the same thing for the first and second halves of 
each month separately. From it we learn, for instance, that the tem- 
perature of a day in the beginning of January may vary between — 87° 
C. and -f 5^0., and that even in May the temperature of a day may range 
over 22° ; in June, July, and August, over 28° and 25° ; while in the other 
months it may vary much more. The temperatures 2°, 8°, 4°, 5°, and 6° are 
common to nine months. How, then, can we be sure from a series of 
observations only continued for a century, that an anomaly of some tenths of 
a degree is not merely apparent, but really exists ? 

Before 1850, the number of places for which the temperature of every day 
had been calculated was very small, and Dove, the father of the second era of 
Meteorology, was perhaps right to ask (in accordance with the common belief 
in the malicious power of the three ice saints) if the then existing observa- 
tions did not establish the fact of an irregular fall in the first and middle 
days of May. Erman also inquired if a ring of cosmic matter did not pass 
in the early days of February between the sun and the earth, lowering the 
temperature. Both opinions seemed to be confirmed, and Dove and others 
sought for an explanation. But the fact itself was not proved, for it 
had not been possible either to prove or deny it, and I see great difficulty in 
proving it. For even could we always find a depression of temperature on 
certain days, it seems nearly impossible to demonstrate that it is a real 
depression, and not an apparent one caused by the excess of temperature of 
the foregoing and following days, which may be unduly elevated.' Such 
questions can only be decided by a foil investigation of the theory, and pos- 
sibly by comparison of these disturbances with those at other stations. To 
decide the point it may perhaps seem best to some to calculate the tempera^ 
tore by BesseFs formula, and ascertain the rate of rise and fall by differ^ 
entiation. The operation would be easy enough were it the true solution* 

Unhappily t the formula itself is only an interpolated one, by omitting some 
terms containing the higher multiples of the arc. In general the coefficients 
of these terms are small, and are not very much required in the principal 
formula ; but these are just the terms which acquire more weight on different 
tiation. Moreover, these terms would not be so small if they were computed 
from 865 data instead of from 12. I prefer the mode of calculation Which 1 
shall recommend and employ in this paper, to the labour of calculating the 
Bessel's formula from 865 data. It will be a saving of trouble and a gain 
in accuracy. 

It is necessary to ascertain the true temperatures of each day separately. 
Dr. Hellmann has given' an interesting table of the temperature values of 

1 ChangemetUs PhiodiqueM d$ TempSrature. Utrecht, 18 &7, pp. 24-80. 
> Dr. 0. Hellmann, Uebn' den jdhrUchen Gang* d$r Temp, in Nord Dittttchtand, 
Eon. Freoss. Statiat, Bureau, 1883. 
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each pentade (fivo-day period) for twenty-five places in Germany deduced 
from the records of a long series of years, and tins table seems at first sight 
rather favourable to the opinion of those who dream of anomalies existing at 
given epochs of the year, because irregular numbers appear in every place. 
On a closer examination, however, we see the rise after January and fi&ll 
after July and in the four winter months regularly enough. If we take the 
differences between the values of each of the five-day means, and call these 
differences anomalies, when they have the sign opposite to that which we 
should expect, we have only the following anomalies to record. 

In January the sixth pentade shows an anomaly in eighteen places. In 
February the first pentade in ten, the third in all places, the fifth in nineteen 
places ; the third pentade of March is generally irregular ; the second in 
April is irregular in thirteen, the sixth in twenty-seven places. No anomaly 
is observable in May. The third in June gives an anomaly in twenty-four 
places ; the first in July in eight, the sixth in twenty-seven places. The first 
in August in two, the sixth in three places. The first in September in eight 
places, the sixth in sixteen places, the fifth in November in twenty-three 
places. In December the second in twenty-three, the third in eleven, the 
fifth in four, and the sixth in nineteen places. 

I may, however, call the Society's attention to the fact that if pentades (or 
five-day periods) were fully sufficient to exhibil anomalies, they would leave 
the month of May free from all anomaly, for while these appear frequently 
enough in other months — ^the series of observations being only for 
forty years — ^the months of May and October are free from them. But 
these periods are not sufficient to show all the irregularities in this manner, 
as I have indicated in my letter to Eamtz, (Repertorium fur Meteorologist 
1860, 1. 282) andinthe Marche AnnueUe, 1861 : for if, for instance, May 12th 
were much too cold. May 6-7 and 18-15 being much too warm, it would not 
be indicated by the pentades when only one set of them is given. If we in- 
tended to show all irregularities by pentades, we should have to add to them 
others beginning with the 2nd, 8rd, 4th, and] 5th of January, in all 865 
pentades ; one series of which might perhaps show us what another con- 
cealed. 

It seems strange that those who object to take July 81st, Aug. 8l6t 
Oct. 81st, and Dec. 81st, as a sixth day added to the last pentade of these 
months respectively, do not see the advantages of such a plan. Their only ob- 
jeetion to it seems to be the slight irregularity of the intervals.^ They do not 
see the advantages of a plan which would prevent confusion of the months, 
for six of the pentades would belong to each month, and not merely to the first 
five months, while each pair of pentades corresponds to the' decades of the 
Italian, Spanish, &o. publications. 



1 This inequality sc&roely exceeds one-half of a day ; and what ia that inequality to 
the distnrbances by which, even in a Beries of years, one pentade seems to have the 
temperature belonging to another ? 

> Happily until May 31st, Mahlman*s five->day periods exactly correspond with mine. 
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Besides they would have seventy-two instead of seventy-three intervals, a 
form more appropriate for their cherished Harmonic or Bessel's Formula. 
Even if all pentades were completed, I think we can do hotter hy calculating 
shorter intervals. If we throw five days together, the temperature of any 
one of them is not prominent enough to attract attention. Perhaps to give 
the temperature of each single day is still premature, because of the great 
periodic disturbances. A combination of three or of two days might be more 
appropriate, provided we gave the temperature for each duad or each triad, that 
is, for 1 -f 2, 2 -f 8, Ac, 1 -f 2 + 8, 2 + 8 -f 4, 8 + 4 + 6, and so 
forth. When Prof, von Bezold was writing his paper on the temperature of 
Munich, I made him a proposal as to the method to be selected, and told him 
that I would accept any method on which both he and Professor Hann should 
agree. Prof, von Bezold was so kind as to reply that the calculations 
were then already nearly completed; therefore not having met with any 
opposition, I give the following discussion of the observations at eighteen 
places, some of which, being represented by a very long series, are given in 
triads (8-day periods) according to my earlier researches.^ Dr. Wahl6n has 
calculated the mean temperatures of each day for two separate series of years, 
which I give in Table II., in order to show what great discordances remain 
in such a climate even for two series of fifty or more years. The temperatures 
of the first series are often more than 2° lower than those of the second. 
This, however, does not much affect the accuracy of the result (consisting of 
differences of consecutive days) ; certainly not if this difierence is only to be 
attributed to an error in the exposure of the thermometers or in their zero 
points. Moreover, I combine these two results, and apply my method 
fully to the mean of these two series, as shown by an example in Table IH., 
which model I have also followed for the other sixteen places. I prefer to 
give the whole of the operations, because they are so conducted that it must 
be clear to every one, that you can in this manner with the greatest ease apply 
most of the methods followed by some distinguished meteorologists, and 
examine the rate of the rise and fall of temperature from three-day or from 
four-day periods, whilst it is easy to find the average of nine days, taking 
four days before and after each date, and so on. 

I may refer for instance to the month of May. In these columns I call p 
the sum of the 1st, 2nd and 8rd of the month, and q the sum of the 2nd, 8rd 
and 4th, and so forth, as has been indicated by the letters after these sums of 

temperature; then ^t |-> Xi are the somewhat smoothed means for May 2nd, 

a 3 o 

8rd and 4th ; ^ +^ + * jg the temperature of the 6th, if you wish to de- 

duce that temperature from nine days. Perhaps it may be wished to avoid 
dividing by nine, in which case you may add the temperature of the 5th, and 
you will then have ten times that temperature, giving a somewhat greater 

^ Venlagen en Mededeelingm pan de Kon, Akad, van Wetensehappen, Amsterdam , 
06rie II. dnl. I^. 
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TABLE n. 

Mean Tempera- 
tore of each day 
deduced from two 
series of years at 
St. Petersbarg. 



TABLE m.— St. Petebbbubo. 

A. Tme mean temperature ; 6. 0. D. sum of three snoceeding mean 
temperatures ; E. smn of three consecutive triads ; F. mean tempera- 
ture of each day from these triads after adding again the temperature 
of the same day; G. sum of three triads p+s+v not having the same 
temperature in commons the sum of nine oonseoutive days ; H. mean 
of the corresponding day from these nine, plus the temperature of that 
day; L threefold the difference of (4+5+6)— (1+2+3) a. #./. ; E. 
difference of 6 — i, 7—2, etc. = rise within five days. 
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weight to the day itself. Again, taking p + q + r^g + r + 8,r + s +«, 
then you have — 

once the temperature of the Ist and 5th, 
twice „ „ 2nd and 4th, 

and three times 






9» 

„ 8rd, 
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which sum yon may take as nine times the temperature of the 8rd, or (if you 
give the third the weight of four) ten times that temperature by again adding 
its own temperature. 

Bj writing these sums p q ria three oolunms I have the advantage of 
seeing directly by one subtraction the rate of the rise or fall of temperature 
every three or four days ; s — /> is the sum of the temperatures (4 + 6 4-6) — 
(1 + 2 + 8) and gives the rise vTithin six days ; so q ^p is the temperature of 
the 4th mintu the temperature of the Ist. In May there is no v ^p^ &c. nega- 
tive. The sign — indicates irregularity. In Table in. 1st column, I have 
underlined all such numbers which seemed irregular, that is, all such values 
which before the epoch of the maximum, when they should be increasing, are 
less than a foregoing value, or which after the maximum, are greater than 
the preceding temperatures. So that one sees at once all the anomalies.^ 
In Table IV. I have given for each place the number of anomalies that 
occur in every month, their dates, and the difference between the day of 
greatest anomaly and the last regular day. If this difference does not exceed 
0^*1 or 0^*2, there is not much reason to think it real ; at least, one has no 
right to say that a depression is met with in the former, or an elevation in the 
latter half of the year, especially in the months near to the extreme tempera* 
tures, for which the epoch and value have been given in Table V. But it 
may be that the preceding day or days have 0^*1 too much, for surely we do 
not know the daily temperature within 0^*1 from even one hundred years' 
observations. 

Looking through Table lY. it will be seen that there are no great anomalies 
in May, and a very few in the latter months of the year, — in autumn, when, as 
Dove said, <* Nature goes quietly to sleep, to awake in a fever in the spring." 
The supposed anomalies do not maintain their character, for in the course 
of years we have the true temperatures at every date for more places as the 
series of observations grows longer and more complete. . The dates of the 
anomalies change, the anomalies themselves become more uncertain and 
disappear ; which should not happen if they had a real existence. 

To show if the days of anomaly are common to many localities, I have 
appended Table YI. for nine months of the year,4eaving out the months which 
are too near the minimum and maximum. This table indicates how many 
of the eighteen stations exhibit a disturbance on a certain day of the month. 
The following objection must also be met. Admitting that the apparent 
disturbances in the course of the year are fictitious, may there not exist a real 
change in the rate of rise or fall at any particular periods ? This I admit, 
and shall try to give a means of comparing the simultaneous rate of the rise 
at different stations. To find this, I have collected at the foot of Table UL, 
all the differences 8 — p for St. Petersburg, so that in these differences we may 
study the required rate. I have also added columns containing all the differ- 
ences of the temperature at a certain date from that of a date five days 
earlier. In the Archives NeerlandaUes XYII., I gave the difference between 
days with an interval of ten days ; but on the supposition that it will be 

1 Table III. is not printed in fall. The figures for the Month of May are alone given. 
The colnmnB I and K however for each month will be found in Table IIIa. (p. 112.) 
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TABLE IV. 
Shows the apparent anomalies, the dates on which they oocor at each place, and the greatest diflerenoe. 



Places. 



Tanuabt, 
St. Petersburg ...... 

Gopenhagen | 

Dantxig 

06riiQ ..■• •• **•.•••• 

Leipzig •••• •••••••• 

Breslaa ....•••••••. 

Vienna 

Cracow .... •••••••! 

Hohenpeissenberg . . 

Kremsmunster . .. { 

Monich 

iiin a Ti •• ..•■ •••• •■.. 
ttome ••*.••.• •.•••* 
Greenwich 

Chiswick 



Helder 
Utrecht 






BmsselB | 

Febbuabt. 

St. Petersburg 

Gopenhagen 

Dantzig 

Berlin 

Leipzig I 

Dresiau •••! •••• •••* 

Vienna ..•• ..«•••. 

Craeow 

Hohenpeissenberg . . 
Kremsm^ster ...... 

Munich 

Milft ii , 



Borne 



I 



.... •••• •••* 



Greenwich 

Chiswick 

Helder 

Utrecht 

Brussels | 

Haboh. 

Bt. Petersburg 

Copenhagen ........ 

Oanisig 

Berlin | 

Leipzig 

Breelau 

Vienna 

Cracow • 

Hohenpeissenberg. . . . 
Kremsmiinster •••... 

Munich 

JHLiian •..«•• •••• •■•• 

Rome 

Greenwich 

.Chiswick ••• 

•Holder 

.Utrecht 

jBrussels • 



1-5- 



Dates. 



* • 



4- 7 
3 

3— 4 

* . 

* . 

X 

4 

3— 4 
4-6 

I 

4— 7 

4—7 

I— 3 
I — lo 

1—9 
I— 3 



I— 15 

I — 20 

• a 

1 — 2 

2 

2— 5 

I- 4 

2 

• • 
I 
I 

3 

3 
5-6 

I— 2 

Z 

5 

I— 4 

I — 2 

1 — 2 

2— 4 
I— 2 
I — 2 
I— 2 

. . 

I- 7 



I — 2 
I — 2 
I — 2 



s 



p 






0*46 
0*03 
0*08 



. * 
* • 



0*56 
0'03 
0*19 
0*41 
0*40 
0*30 

0-36 
0*23 
o'6o 
045 

025 



175 
I 23 

* • 

0'6i 

0*08 

0*05 

0*32 

O'OI 

• . 

0*61 
0*06 
003 

O'OI 

o'o6 
044 
0*25 

0'02 
049 
0*04 
037 
0*22 

or4o 
0-44 

0'22 

. • 
0*31 



I'll 
059 
0*50 



6—10. 



Dates. 



4—15 



. * 






• • 



I • 



• • 



5—14 



7 
9-10 

6—16 

8—15 



5—7 
8-15 



7 

9 
8—21 

7—24 

6—28 

6-15 

8—24 



9— II 

* • 
5 — 12 

9—13 

9-15 

* . 
10—12 

. . 
8 

. . 
. . 

9 

4— II 

4— II 
7 — 16 
6—13 

5-13 



I 
I 



o 
I '57 



* • 



* • 
0*01 



• • 



0-22 



. • 
0*01 
O'll 
I'ZO 

050 



0*10 

093 



005 

0'O2 
093 
1*40 
450 

377 
0-57 



0*19 

• • 
0*40 

0*29 

0-58 

• • 
0*24 

. • 
o*o6 

• I 

• • 

o*o6 
0-68 

053 
I'So 

1*31 
0*67 



II— 15. 



Dates. 






* • 



12 
14—17 
14—16 

14 — 16 



I • 



15—17 



12—18 



la— 14 



• • 



11-15 



II— 15 



9—15 



10—14 

• . 
10—16 
10—12 

12 
9 — 16 

• • 
II — 12 






8 



.2 



* . 



0-03 
o'i6 
0*22 

0*26 



0*20 



079 



012 



0*29 



053 



• • 



• • 



0*19 



• • 



045 

• . 

0*65 
0*40 
0*09 
0*56 

• . 
0*14 






16—20. 



Dates. 






17 
16—18 

16—18 

15—22 

19 

• • 
20^21 

19 



20—21 



I • 



17—20 
19 — 22 
17—19 

18—23 

19 — 20 

19 
19—20 



18—20 
19 



17—25 



• • 



20—21 



19 — 21 
19—22 



19—22 

. . 
19—21 



16-18 
16—25 
19—23 
18—24 
18—23 



i 









O'll 

0*14 
0*09 

074 

0*02 

. • 

0*20 
0*04 



0*20 



0*08 

0*30 
©•17 

0-45 

O'll 

0*03 
0*16 



o*o8 

0*02 



I'lO 



• • 



0*06 



0*20 



0*16 



0*27 

• • 

0*30 



0*13 
0*40 
1*19 

0-94 
0*40 



21—25, 



Dates. 



20^22 

M 
20—24 

19-25 

• • 

20—26 

21 — 24 

21—23 

21—23 

21—23 



t * 
20 — 25 



20—22 
19—29 



22—23 









21—25 



20—22 
23—28 



• I 



• I 



22 — 26 



23 
20—25 



21—23 



20—24 
22 — 26 



9 



0*12 
0*01 

o*6o 

083 

• • 

0*64 

037 

0-82 
0*27 

0*11 



038 



0*44 
'•43 



0*10 



• * 



033 



0*17 
0*13 



1 1 



0*50 



0*04 
o'i8 



0-08 



0*43 
0*07 



9 

26—31. ;| 



Dates. 



26 
28—31 

• . 

31 
29—31 

• . 

26—27 

27—31 
29—31 

27 

31 
26—31 

28 
27 — 29 

27—31 

27—28 

26—30 
31 



• • 



27—28 
27 — 28 



27 
27 — 28 



26—28 
28 



26—27 



28 
28 



29—30 



26 



31 



29 

31 



8 

a 

S 



on)i 

0'20 

• • 

0*05 
0-31 

. . 
0*10 

0'97 
0*30 

0*05 

O'lO 

1*13 
0*03 
0*22 
0*32 

0*04 

1*33 
076 



0*36 
0*11 



O'OI 

0*27 



0*40 
0*22 



0*04 



0*12 
0*17 

• • 



0*04 



• • 



o'o6 



0*03 



O'OI 

0*03 



,1 



JO 



3 



z 
2 
2 
I 
2 

3 

4 



3 
3 

4 
3 



2 
2 



3 
3 
3 

4 



3 

3 

2 

3 

4 

3 

I 



3 

2 

z 

4 



3 
3 

4 



4 
3 

3 

2 

5 

3 

3 
o 

5 

4 

2 

3 
3 
3 



H4 BUYS BAIiIiOT— THE ANOMALIES IN THE ANNUAL BANGB OF TEMPERATUBB, 

TABLE rv.— ConttttUtfd. 



Places. 






• • 









Apbil. 
St Petersburg 
Copenhagen 
Dantzig .. 
Berlin .... 
Leipzig 
Breslan 
Vienna 
Craoow 
Hohenpeissenberg 
Eremsmiinster •• 
Mnnioh .. 
Milan .... 
Borne .... 
Greenwich 
OhiBwick 
Helder • . 
Utrecht . 
BruBselB .. 

St. Petersburg 
Copenhagen , 
Dantzig .. 
Berlin • . . • 
Leipzig . . 
Breslan . . 
Vienna . . 
Craoow .. 
Hohenpeissenberg 
Eremsmiinster .. 
Munich . . 
Biilan .... 
Bome .... 
Greenwich 
Chiswiok 






a a 



• • . • • 



• • • . • 

• a • • • 



t 



• * 



t • 



Helder • 

Utrecht . 

BrusaelB . 

June. 
St. Petersburg 
Copenhagen 
Dantzig .. 
Berlin . a . 
Leipzig • • 
Breslau .. 
Vienna .. 
Cracow .. 
Hohenpeissenberg 
Eremsmunster 
Munich .. 
Milan ••.. 
Borne • « . • 
Greenwich 
Chiswiok 
Helder . . 
Utrecht .. 
Brussels .. 



• * 






i 



1—5- 



Dates. 



4-6 



2— 3 



I— 3 

I 

• • 

4— 9 

4 

5 

5—7 

I 

5-8 
5-6 

. « 

4-8 

• • 

5-i8 



. 

q> 
o 

I 

s 



o 

. . 

. . 

a . 
. . 

a . 



• • 
a . 
a a 

o'04 
o'i5 



O'lO 



. • 

a ■ 
0*07 

a a 

0*33 
0-13 

0-31 

. . 

O'll 



0*82 
0*46 



0*28 

0*03 
0*05 
0*13 

0*22 
0*23 
0*05 

■ • 

0*32 



2'99 



6 — 10. 



Dates. 



10— II 



• . 

• a 
a a 



9 — 12 
9—11 
9—18 

. • 
7—12 
8—10 
7—14 
8—12 

9—13 
9—14 



a • 

10 — II 

. • 

9—16 
10 

• • 

« 

a . 
10 
8—14 

7 — 10 



• • 



. • 



9—12 



9 

• • 
6 



8—10 
7-8 

. . 
8—10 



s 



p 



o 

007 

. . 

005 



0-56 

0*30 

074 

. • 

079 

080 

076 
1-68 

1*35 
o*6o 



• * 

O'lO 

• . 

0*67 
o*o8 



0-03 
0-36 
016 



0*10 



• • 



0'02 

. . 
0*09 

. . 
0*13 

o'i3 

. . 
032 



6—10 



9-11 



0-34 



II— 15. 



Dates. 



II — 12 
15—16 



12—13 
10 — 15 
10—16 

14 
13—15 



12—13 



14—15 

13 
14—15 






13—21 
13—22 
14 — 21 
9—12 
15—25 
14—20 
13—21 



I 



p 

?S 
P 



16^20. 



Dates. 



0*14 



o'o8 

. a 
0*07 









028 
0*41 
0-57 

• • 

0*09 
013 



O'll 



o'8i 
044 

0'2O 



037 

0*66 
0-57 
0*25 
0-93 
049 
0-64 



■ • 



o*io;i5— 19 






19 
16 — 17 



16 



17 
16—18 



20 — 23 



17—19 



20 
19 



17 
18—19 

19—25 



20 



17 — 20 
16 — 20 
16—19 
16—19 
16—17 



P 



14 
03 



02 



51 
58 



19 



35 



19 
04 



0*01 
0*13 
o'54 



0*01 



21—25. 



Dates. 



25 
23 



23—28 
22 



21—23 



23—25 
22 — ^30 
22 — 30 

23 



23—26 
25—27 

■ 4 
25—28 
22—28 
23-27 
25—29 

• « 

25—26 



21—22 
25 



23—24 

• • 

24—25 
24 — 26 

24 
24-30 



0'26 



23—25 

. . 25—28 

0*12 
0*19 

0*^3 
o-27,23— 25 

071 22 — 24 

25 
23—30 



a 

S 

J? 

P 



0*02 

0*01 



0*52 
0-03 



0*40 



0*13 
072 
2*51 
003 



28—30 



0*17 
0*56 

• ft 

048 

077 
0*27 

078 

• • 

038 



003 
0*24 



O'lO 

. . 

008 
0*14 
003 
052 



0*22 
O'lO 



014 

o*o6 
015 
0*90 



26—31. 



Dates. 



25—28 



27—29 






29—30 



S 



o 
o-i8 



o* 



19 



29—30 
30 

. • 

31 

31 

30-31 

31 



31 



29 

31 
28—31 

26 — 27 
31 



29—30 

. . 
30 

30 

• . 

28—30 

• • 

28—30 
29—30 
28—30 
28 — 30 
28—30 
28—30 



0*14 



0-47 



•3 BO 

U r^ 
.0.0 



0*07 
001 

• • 

0*14 
0*07 
0*07 

O'OI 



O'OI 



043 

0-23 

075 

0-30 
0-03 



0-23 

. a 

0-03 

0*11 

0*27 



023 
039 

0*67 

053 

029 
I'll 



2 
O 

X 
X 
2 
2 
O 

3 

2 

2 
2 
o 

3 

3 
2 

3 
3 
3 

X 

o 
I 

2 

3 
2 

3 
3 

4 

5 

2 

o 
6 
I 

2 

4 
4 
5 

I 

2 
2 
3 
4 
4 
3 
5 
3 
4 

3 

2 

3 
3 
3 

4 
3 
3 
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TABLE IV.— Conttimci. 



FUoes. 



July. 

St. Petdrsburg 

Copenhagen 

J^BUlZlg ■•••••••■••• 

Berlin • • . . . 

Leipzig 

Bralau 

Vienna 

Cnioow • 

Hohenpelssenberg . . 

KremflmiinBter 

■Munich 

nlliftn •••••••••••••« 

Borne ••... 

^Greenwich 

Gbiswick 

Helder 



1-5- 



Dates. 



S 



P 



6 — 10. 






Dates. 



Utrecht 



..•.....••.a 



Bnuseli 

August. 
St. Petersborg .•<... 

Copenhagen 

,DaQtzig 

Berlin 

Uipzig 

icTeHiaii ..*••• ••it«» 
IVienna 
Cracow 
Hohenpeissenberg . . 

KremamUnster 

Monich 

Milan 

Rome • . . • 

iGreenwich •••....... 

Chiswick • • . . 

|U61QeF •••••••••t ..«. 

Utrecht 

Brussela ............ 

Sbptbxbxb. 

StPetersborg 

Copenhagen 

Dintsig •••••• 

Berlin » 



I— 3 

. . 

I— 3 

I — 2 

I— 3 
I— 3 
I— 5 

I — 2 
I — 2 

2 

• • 

1—3 
I— 3 

I— 2 

I— 2 

I— 3 
I— 7 

. . 

5 
I— 9 



o 

• . 

0'36 

• • 

0-35 
0*23 

0*29 

0*23 

0-68 

0-53 
0'o8 

0*03 

. . 
072 

0-43 
0*40 

0-47 

1-36 
1*60 



9—10 
9— II 



a • 



• ••••••• ...a 

• ••• •.•••«•• 

■••••••••••a 



Leipzig 

BvKlau 

Vienna 

Cracow 

Hohenpeissenberg 

EremsmUnBter 

Munich 

Milan 
Borne .... 
Greenwich 
Chiswick . . 
Helder.... 
Utrecht .. 
Brussels .. 



• • . • a * 



• a a • • I 



• . a . . 



a • 
• a 



o'o6 
030 



3— 4 

. • 

1— 8 
I— 18 



• * 

8 8 
. a 



I— 16 

• t 






• • 



0-31 

. . 
0-58 
016 



469 



• • 



• • 






8—18 

. . 

6 — 7 

8 
8—13 
6— II 



8 



i 



Dates. 



6 
8 



o 

. . 

0*04 

• • 
. a 

0*16 

• • 
. a 
« • 

0*86 
. • 

0*10 
0*01 
0*56 
0*58 



11—15- 



13 
14 

• • 

10—16 

• • 
10—19 
10—13 
10—18 



s 






0'03 
0*05 



8-9 
9 — 10 

8-9 

* • 
9 — 10 



7 — 10 






• • 



6— 8 
8-9 



O'll 

• . 
0*10 

0*09 

• • 

0-03 



0*32 



a . 



10—13 

10—12 



• • 



14—15 

14 
12—16 

12—16 

12—15 

13—17 
9 — 16 



o 
0*02 

0*05 

• • 

0*36 

. • 
0*51 

o*33 
0*48 



16—20. 



Dates. 



19 
16—20 



a a 



16—17 

16 — 17 



s 

I 

i 



Dates. 



o 

0*04 
0*12 



o*i6 

• • 
o'o6 



21—25. 



20 — 24 



0-34 
0*24 



10—17 076 



12 — 16 
10—13 



0*07 

• • 

0*01 

o'i3 

o'35 
026 

037 

094 



0-57 

O'lO 



12 
14 



a • 

10^21 



0*07 
0*09 



3-6 



2 

3— 4 

4 
2— 5 

4 



0*13 

a a 

O'OI 
0*01 

0*04 
0*13 
0*64 
0-03 



9— II 0*20 



7— 9 
6 

6— 8 

• * 
10 

8-9 



0*24 

O'OI 

0*14 



0*06 
0*07 



a • 
a a 



0*27 
0*13 

• • 

• « 

073 



16—17 



t • 



17 
19 



a • 
• • 

20 — 22 



• • 



18^19 
17—21 
18— 22 



0'14 



0*03 
003 

• • 

0*09 



• • 



* • 



13— 



16 



• a 

• t 



• • 



0*12 



17—18 
17—18 

18 
17—20 
15—19 
17-19 
17—19 

a • 
16—17 

• 4 
16-18 
16—17 
15—18 
16—18 



0*13 
1*29 
0*26 



s 



26—31. 



I 



Dates. 



0*36 



25 



25 



24 

25 
21 — 22 



21 — 22 



o'5i 



0*14 



• • 



• • 
0*05 
0*12 
0*06 



0*11 



21 — 23 0*31 



23 

. • 

25 
25 



0*13 
0*16 
0*10 
0-47 
073 
0*27 
o* 



2723 



23-25 

23—35 
24 



• • 



22—34 

24 
—25 



22—25 
23—25 
22—23 



0*11 
• • 

0*40 
0*03 
079 
0*23 23—26 



0*07 

. a 

0*02 
0*07 



30 



29—31 
29-31 



29-31 



29 



30—31 

• . 
26—29 



27-29 
27—31 
27—29 
27—29 



0*01 



0*27 
0*25 



0*50 



O'OJ 



0*07 

. a 
0-18 



25 

25—28 

. . 

31 

27—291 



0*27 
0*07 
0*03 

• . 
0*20 
0*03 
0*17 

. a 
0*04 
0*24 
0*07 



•0*07 



• • 



«7 



• • 



I • 



24—30 
28—30 
28—30 
28—30 

a • 

30 

a • 

28 
25—30 
24—30 
28 ^29 



0*31 

0*57 
0*13 
0*41 



O'OI 

o*37 
• • 

0*22 
0*10 






0*06 

• • 
0*33 
0*07 
0*14 
0*33 

0*49 

• . 

0*04 
0*82 
1*62 

O'lO 



2 

4 
o 

3 

4 

2 

3 

2 

2 

3 

3 

2 

4 

2 
I 
2 

5 

3 

3 

2 

o 

5 

4 

4 
I 

4 

2 

3 

4 

2 
I 

3 

3 

2 

4 
3 

o 
o 
o 
o 

4 

3 
2 

3 

3 

3 

4 
o 

5 

4 
5 
3 
4 
5 
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TABLE JY.-^anUfmed. 



Places. 



• ••• •••••••• 



!•• •••••••• 



• ••• •••• •••• 



• • •••• •••••• 



OOTOBXB. 

St. Petersburg 

Ck>penhagen .. 

Dantzig 

Berlin . 

Leipzig 

Breslaa 

Yienna 

Cracow 

Hohenpeiflsenberg . . 

KremsmiinBter 

Monioh 

Ml l a p •••! •.«••••••• 

Borne 

Ghreenwioh 

Chiswiok •.•••. 

Axei o e r i*««.... •••- 

Utrecht 

ismaBeiB ••*•..•••• •• 

NOTXMBSB. 

St. Petersburg 

Copenhagen 

Dantzig 

Berlin . 

Leipzig 

Breslau 

Yienna 

Cracow 

Hohenpeissenberg 

Krexnsmiinster 

Munich .• ...tt 

lionie ••.•••••..•••• 

Greenwich 

Chiswiok 

Axoicier •■•• ...t •••• •• 

Utrecht 

Brussels 



... •••••* 



*■•• ••*•••.. 



1—5. 



Dates. 



I — 2 

■ • 
I 



I — 2 

X 

• • 

1— 3 

2- 3 

5-6 



8 



0'o6 
0*17 



6—10. 



Dates 



... a ••. t • • • * • 



• . . • • 



I 

I • 

• * 

* I 



DXCXMBXB. 

St* Petersburg 
Copenhagen 
Dantzig ••• 
Berlin < 
Leipzig 
Breslau 
Yienna 
Cracow 



• • • t • t 



'?' 



I • • • 



• ••••,• • 






{ 



• ••••• 



• •.••••••!•• 



Hohenpeissenberg 

Kremsmtlnster 

Munich 

fluian ••.*•••••••••• 

jAome «•••••.••••••* 

Greenwich 

Chiswick 

Ueluer ..tt !••••••••• 

Utrecui ..•..•■•*•.. 
Brussels 



* . 

. a 

I — 2 

I 

• • 

3-8 

I 



I— 2 

• . 

• • 

« « 

• • 
I- 9 
I— II 

• a 

• • 

X 



0*40 
0*27 

a a 
0*03 
0*09 



0*59 



O'OI 

a a 
a a 

O'll 

. a 

a a 

a a 

a . 



6 



4— 7 



7 
10— II 

lO^II 



a • 

• • 

a a 

a a 
0-32 
030 

. a 
176 

0-33 



a • 
t • 

1*03 
039 

• • 

• • 

• • 

• • 

• a 

0*35 
0*10 

• • 

a a 
0*26 



a • 
t • 
a a 









0'i4 

a a 

• a 

• a 

• a 

037 



0*04 

0'o6 
0'i6 



• • 

a • 
a a 



9 

• a 



• a 

8 
6— 8 



a • 



7-8 
6 



O'OI 

• • 
a a 

• • 

0'i3 
0-13 

• a 

• a 

• • 
005 

0'02 



II — 15. 



Dates. 



a a 
a a 



14—16 



14 



s 

i 

i 



a * 
• • 
a a 
a . 
0-13 



16 — 20. 



Dates. 



17—19 
16 



. ■ 



• • 



0*05 



12 
12 



• a 



• • 
15—16 
14 16 

a a 
12—14 

10 — 12 



4— 7 



• a 



7-8 



t I 



9 — 12 
5-8 

5—7 

5—7 
5 — lO 

4-8 

6 
5-10 

• • 
7—9 



066 



a • 



a • 



2 — 17 
3—19 

5— 7 



0*03 

• • 

0*12 

0'i4 
o*i8 
0-17 
1*00 

0*84 

O'OI 

0*53 

a a 

0'20 



14—16 
14 — 16 



0*05 
0*06 



18—21 
18—21 



17-19 
18—19 
£8—19 



i 






0*32 
0*03 

• a 
a a 



o'i6 
0*22 



0-33 

0-45 
0'07 



21 — 25. I 26—31 



Dates. 



24—25 

• a 

«4 



a a 
a a 



21—23 



. a 

a a 

a a 

0-03 



0*13 

0*27 

a a 

0'i8 
0*24 



0-57 
0*87 



a • 
a a 



Z2 

12—13 

* 3 
12—19 

14—16 

a • 
• • 

14 16 

I • 
a . 

a • 



o'03 
0*03 



16 

13—18 

13—16 
247 

3*63 

0-261 1 2— 18 



• • 

0-44 
0*10 

a • 
a • 

0*10 

• • 

a a 
a a 

0'o6 
0*26 
0*30 



* a 



19 
19—21 



• • 



15-17 



• * 



18 

20 



074 



16 — 17 
14—21 



15—18 
15—20 

■ • 
18—20 



06 



24 



21—23 



22 — 30 
22 — 24 



32 



23 



0*04 
O'OI 



0*10 
1*22 



0*36 
0*71 

• • 

0*21 



22—25 
21 — 26 
24—25 
22 — 30 

a . 

22 — 27 

a a 
19—23 
22 — 28 
21—28 
21—30 

20 — 27 
24—26 

• • 

22 — 23 



a 



Dates. 



0*05 

a a 

o'o8 



a • 
0*20 



0*03 



I 



31 



I • 



31 

• a 

* a 

31 
30—31 



o*o6 



0*05 
0*44 

0*I2 



• • 



22—23 
22—25 



0*50 

074 
0*09 

0-82 

. a 

o-i8 

a • 
0*50 

I '20 

i'37 
077 

0-87 
i*o8 

a a 

0*35 



31 

29—30 
27—30 
26 — 30 
28 — 30 

a a 
29 



a a 
a a 



23—28 



.. J 



22 — 31 
23 



0*07 
0*23 

a • 
a a 

0-33 



1-68 
o'i8 



28—30 
29—30 
28 — 29 



25—30 
27—30 

. a 
• • 
. a 



■ a 

• • 

28 29 

28—29 



0-03 

• • 

a a 
0*30 
0*30 



0*37 

0*09 
0*14 
0*43 
0*25 

a . 
0*09 



0-37 

O'lO 
O'lO 



i*o8 
0*46 

• • 

• a 



31 



25—27 
26 

30—31 

• • 

29—31 
28 

a . 
28—31 
28—31 

• • 
25-31 



0*0726 31 



a • 

O'lO 

0*19 
0*08 



0*12 
0*06 
0*17 

a • 
053 

O'OI 

a • 
0*80 

0*74 

a a 

373 
0*27 



•yj CD 



o 
o 
o 

3 

I 

2 
o 

2 

2 
I 
2 
O 

4 
4 
3 

2 

3 
3 

2 
2 
I 

3 

I 

2 
I 

3 
4 

3 

2 

o 

3 
5 

3 
3 

3 

2 

2 
2 

4 

5 

2 

3 

2 

3 



3 

3 

I 

4 
3 

3 

2 

3 

4 
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TABLE V. 
Giying the dpoohs of the days of minirnqm and maximum temperature. 



?laee. 



• • •• 



#•••••• 



St. Petersbmrg 
G<H)enhagen . 
Dantzig 

Berlin 

Leipzig . . , 

Breslau • 

Vienna 

Cracow 

Hohenpeissenberg. . 

Kremsmiinster 

Monioh 

Milan .... 

Borne ..., 

Greenwich 

Chiswick., 

Helder.... 

Utrecht .. 

Bmssele .. 






• • • • 



•••••••••■ 



1x8 
92 

1X0 

64 

80 

xoo 

50 

68 
85 

xxo 

¥> 
50 



Minimum. 



Date. 



• • • • • • . 



40 
36 
38 



xg— 31 Jan. 
4—16 
5—10 
6 — II 

5—14 
6—13 

4--11 

2— II 

8—13 

7—13 

5-- 9 
5-8 

29 Deo.-2 Jan. 

4— II 

5— 9 
9—16 

—16 

— 12 



I 



II 
II 
11 
«i 
II 
fi 
II 
fi 
II 
II 
It 



II 
II 
II 
11 



Temp. 



It 



o 
— 10'20 

— I'lO 

— 380 

— 2'29 

—278 

^4*20 

—2-53 
— 534 
— 3*33 

— ^4*12 

— 3'8i 

— 0*14 

860 

1-93 

2*20 
2*11 

1-30 
I*20 



M axim BTin , 



Date. 



20—29 ^^ 
21 July— 4 Aug. 

25 II— 7 »i 

25 n— I II 

17 ,1— 25Jaiy 

20 „— 5 Aug. 

19 ».— 5 1. 

19 m"" 4 It 

19 »i"" 4 »» 

18 „— 2 •„ 

17 .»— 3 1. 

14 I, — 20 July 

17 ,,—24 „ 

12 n — XZ Aug. 

3 11—13 II 

6 „— 16 „ 

14 ,,—23 July 

13 .1 



Temp. 



II 



18-32 
14-46 

17-80 

J9-47 

1855 

18-73 
21-47 

19-38 

16*20 

18-75 
17-68 

24-10 

29'5X 
16-98 

17-90 

18-40 

19-95 

I9'30 



TABLE VI. 

Showing at how many of the eighteen places a given date seeme to have a disturbed 

temperature. 



Date. 


I 


2 


3 


•:> 


6 


7 


8 


9*10 


II 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


2223 

1 


24 


23 


26 


27 


28 


29 


3031 


March . • . . 


12 


II 


4 


3 


7 


7 


7 


7 


II 


14 


15 


12 


8 


5 


5 


5 


2 


3 


7 


10 


11 


12 9 


6 


4 


3 


« . 


I 


2 


. • 


I 


April ••.. 


• • 


• * 


• • 


* . 


. . 


■ . 


3 


3 


8 


9 


10 


7 


4 


3 


2 


5 


3 


2 


I 


* • 


I 3 6 


3 


5 


3 


4 


4 


2 


3 


* . 


^ay 


3 


2 


2 


I 


3 


I 


2 


2 


2 


8 


5 


6 


8 


7 


5 


2 


I 


I 


2 


I 


i' 3 4 


3 


C 


7 


6 


4 


4 


3 


3 


June .... 


I 


. . 


« • 


3 


7 


7 


6 


7 


8 


6 


4' 3 


4 


6 




II 


13 


14 


13 


9 


746 


9 


10 


4 


3 


7 


^^ 


10 


• . 


August .. 


2 


2 


2 


2 


3 


3 


4 


6 


8 


9 


6,9 


9 


10 


g 


7 


4 


3 


A\ 


4 


5, 3 4 


2 


4 


2 


7 


8 


8 


I 


2 


September 


3 


I 


3 


4 


2 


4 


3 


5 


4 


2 


i'.. 


2 


I 


4 


6 


10 


9 


4 


I 


..' 2 7 


II 


8 


3 


4 


7 


6 


5 


• . 


lOctober .. 


5 


4 


2 


I 


2 


3 


2 


• . 


. . 


2 


2 


I 


. < 


I 


. . 


I 


I 


5 


6 


3 


322 


5 


2 


I 


• . 


. . 


. . 


4 


4 


November 


3 


. . 


I 


2 I 


3 


2 


3 


I 


I 


I 


2 


I 


3 


4 


3 


I 


• • 


3 2\ 


5 9 9 


9 


g 


8 


9 


9 


12 


12 


3 


December 


5 


4I 


4 


510 


II 


12 


9 


7ies 


4 


7 


6 


8 


iQ 


12 


8 


8 


5 5I 


3 5 7 


6 


6 


7 


5 


6 


5 5 5! 



In Majr on the 10 and 13 eight of the seventeen places 
of a previous day. There are scarcely more perturbations 
25th — 29th, and less than from April 9th— 13th, and June 



are o®*i or 0^*2 below the temperature 
from May loth— 14th than from May 
i5th^i9ih. 



preferable to ehoose a shorter interval, I content myself now with the five- 
day intervals, also given at the foot of Table III., and separately, in order that 
any one may add as many of them together as he chooses. The reader may 
thos make use of these di£ferences, or of those v— p, as may be preferred. 

Bat I think it necessary to calculate in yet another way the same sort of 
differences for a much greater number of places, from the mean temperature 
of each day, and then compare them. 

It is time, then, that in the first place we should calculate these tempera- 
tures for all places where long series of observations exist, because other- 
wise it cannot be shown that the false anomalies have disappeared ; but, on 
the other hand, a beginning must be made, and we cannot wait until posterity 
provides a sufficient number of stations. It is high time to call the attention 
of meteorologists to the necessity of knowing the temperature of each day, 
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and, by the mode I indicated, of finding the rate of rise and fall in every 
part of the year. 

From the movements of the isotherms, and the increasing or diminishing 
distances between them nnder the same meridian, going faster at one meri- 
dian than at another, we see that the rise or ML of the temperature is not 
identical at all places for the arbitrary intervals of a month. We onght 
to know the same for every epoch of the year by such differences daring 
each combination of five (or three) days, and by addition daring a greater 
interval of time. Then we should see if this increase of temperature goes 
on continually from place to place, or if certain circumscribed regions show 
more marked diiSerences than others. 

If we have inquired into this and found, for instance, that in Bavaria or 
Hungary there is a well-indicated period of cold or of heat, the method of 
Prof, von Bezold may be applied with greater success. Then it will be 
time to inquire if the barometer and the winds show also changes which 
may appear irregular, but which, however, by that discussion, may be found 
to be in harmony with the 4isturbances of temperature, and to tend to the 
extinction of that difference ; so we may find that there are no cosmical influ- 
ences common to the whole surface of the earth, but local actions caused by 
the situation of mountains, by the melting of ice in the lakes of America, by 
the ice-drift along the east coast of that continent, and so forth, and still 
progressmg from one place to another. By this method only do I think it 
possible to decide the point which I called so difficult in the beginning of this 
paper, viz. to state whether some particular days are too cold, or the preceding 
or following ones too warm for the season. 



DISCUSSION. 

Mr. C. Harding agreed with Dr. Buys Ballot that there would be much 
difficulty and a great amount of labour involved in using BessePs formula for 
365 terms, but could not help thinking that the formula used by Dr. Buys Ballot, 
although workable, was very complicated. The method of " smoothing " in- 
troduced by Sir G. B. Airy had not been referred to in the Paper. This process 
was eminently suitable when dealing with a large number of terms such as the 
means for each day in the year, and the labour was much less than that involved 
by using Dr. Buys Ballot's method. 

Mr. Eaton said that it would be desirable to ascertain whether the St. Petersburg 
temperature observations had been taken on the same plan all through the series, 
as if not the results were possibly incorrect. There was reason to believe that 
the alleged increase of temperature of late yeai's had no foundation in fact, and 
that a re-examination of the records of temperature in London in the latter part 
of last century, and nearly the first half of the present, would show that tlie 
method of exposure of the instruments then adopted had led to the mean tem- 
perature being estimated lower than the truth. 

Mr. Syhons believed that the method which Mr. C. Harding had attributed to 
Sir G. B. Airy was a very similar, if not exactly the same, process as that used 
by Mr. Bloxam in his book on The Climate of Newport^ Isle of Wight. This 
system if pushed far enough would extinguish any irregularity and produce a 
smooth curve, which was hardly what was wanted, and he thought that perhaps 
the depressions of temperatiure, which one naturally looked for at certain periods 
of the year, had been masked by the method employed. 

The President (Mr. Scott) said that Dr. Jehnek and Dr. Hann had reduced 
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the temperature observations for a long series of years at Vienna, and had arrived 
at the conclusion that there was practically no change in the climate of that city 
during those years. 



Cloud Obbbbtino. By D. Wilson Babseb, F.B.M6t.Soo. 

[Bead February 18tb, 1885.] 

The study of upper cloud currents has lately been receiving muoh attention, 
but we are still far from possessing, in any way, a system of cloud classifica- 
tion whicb is satisfactory ; and even when we do get a scientific classification 
it seems likely that we shall have some difficulty in obtaining observers who 
can devote proper time to the study of cloud forms. The importance of 
upper cloud observations can hardly be too much impressed on meteorologists, 
for it will only be by a careful study of the laws through which their move- 
ments are governed that we shall obtain a true insight into the movements of 
the upper atmosphere. Living as we do at the bottom of the aerial ocean, 
and only in the cases of isolated positions obtaining information from moun- 
tain tops, balloons and kites, it becomes important that as soon as possible 
observations should be taken in a more systematic form thiui has hitherto 
been followed. It will be my endeavour in this paper to ofier a few remarks 
which may possibly aid in the study of upper cloud currents. Having been a 
close observer for some years, I have been struck by several peculiarities in 
the cloud formations, which when pointed out might help observers, and 
also those who undertake the reduction of the observations. 

I must here refer to the Bev. W. Clement Ley's proposed scheme of cloud 
nomenclature,^ and from the practical test I have given it I cannot recom- 
mend it too highly as fulfilling all conditions. But I am afiraid that for the 
ordinary observer, who though willing to do all he can to forward meteoro- 
logical interests, yet has not the time to study them properlyi a more simple 
classification might be adopted, and is in fact very much to be desired. As 
it is now, there is a great deal of confusion amongst cloud observers, not only 
as to the particular names of clouds, but also especially with regard to 
their movements. A dual division is the simplest possible, and is really the 
natural division ; for although composite clouds are often to be observed, the 
characteristic clouds are those to which We must look for forecasting the 
weather, which is practically the aim of meteorology. 

The two divisions should be the ''Stratiform" and '*Cumnliform," the 
first being the more important. To the stratiform belong all the higher forms 
of cloud and a few of the lower, to the latter belong the typical cumulus 
cbud seen in the lower atmosphere. It will be noticed that when composite 
clouds are observed they indicate that the atmosphere is ahready disturbedi 
and so are only auxiliary to the other typical cloud observations. 

^ Principles qf ForteoHing by meune of Weather CharUt hy the Eos. B. Sbmtomhyti 
p. 107. 
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The 80-called oirro-cnmnlns clond is a great stumbling-block to observers. 
It exhibits all kinds of phases, from the beaatifol flecks arranged in lines, to 
the much lower and large irregular patches, and it commonly passes through 
all these states in a short time. This cloud partakes in no way of the 
cumulus type, but is essentially a stratiform cloud. Then, again, there is the 
eumulo-stratus, which is a oumulo-stratus only on the horizon ; when seen 
overhead it will be observed that the cumulus and stratus are more or less 
detached. 

It is utterly impossible that any accurate deductions can be made from the 
mass of doud observations collected (more especially those fr^m sea, which 
would be undoubtedly the most valuable) until it can be made certain that 
the observations both as to form and movement are more accurately taken 
than they are at present. Instrumental observations can, as a rule, be accur- 
ately made at sea, but more uniformity is required in noting wind forces and 
cloud forms. The former difficulty can to a certain extent be overcome by 
the employment of a suitable instrument; the latter will always depend more 
or less on the eye of the observer. Under these circumstances it is desirable 
that doud observing should be simplified as much as possible, and that it 
should be impressed upon observers that unless an observation can be 
properly made, that is to say if there is the slightest doubt, it had better not 
be noted. Dividing the clouds into two divisions is a very simple measure, and 
the names at once suggest the forms of clouds to the observer. At the same 
time, no difficulty will, I think, be found in recording whether they were high, 
medium, or low clouds. Sufficient attention has not been paid to the direction 
of filature so commonly noticed in upper cloud formation, and which forms 
so valuable an index to their movements ; for I think that it will be quite 
posdble to determine the movement of the clouds if their direction of filature 
is noted. It will frequently be observed that cirri first become visible in a 
thread or wisp-like form either parallel to some part of the horizon, or else 
projecting upwards in a Y-like shape, often eventually forming threads of 
cirrus over the sky. These should be at once noted, and the true bearing of 
the radiating points with the time of their first appearance recorded. 

I beg to suggest the following symbols which I have been using for some 
time to indicate them. When fiirst appearing in a Y-form, and radiating in the 
South-west, this might be expressed as follows : — ^V SW. If they appear first 
as threads parallel to a certain part of the horizon, thus || W, indicating their 
first appearance on and parallel to the Western horizon ; when the threads 
lie right-across the sky || SW to NE, indicating that the threads lie 
from South-west to North-east. It is very necessary that observations of 
the y point should be taken frequently, as ttiough it generally seems to shift 
round in a definite direction, viz. from the Pole towards the Equator by 
West, yet this is not always the case. 

The following table of observations taken by myself in various parts of the 
ocean has been prepared and tabulated so as to be comparable one hemi- 
sphere with the other. Oolumn I. indicates the hemisphere ; Col. n. the 
rhumb at which the Y point was ntaated; CoL in, the observations, all 
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tabnhied and showing the angles of filature in points, + denoting the 
eload coming from the right of the Y point, — from the left; Col. IV. number 
of observations; and Col. Y. mean angle of filature. This last colomn is not 
very satisfiEustory, the observations being too few for determining a proper 
angle. 



Tablb ov Obsbbvahonb, with Aholbb or Filatube, bto. 



Poles to Equator by West. 


Equator to Poles by West. 


061.1 


Coin. 


OoLIIL ' 


• 

^ Col. V. 


Coin. 


GoLm. 


^ 

9 


CoLV. 






5 


! 
















P&ts. 








Fkits. 


N.H. 


N 


• • •• 


o .. 


WbS 


O, 0, 0, 0, O, ] 


6 


o 


S.H. 


8 


0, 0, +6, +4 


4 +a'5 


WbN 


i79.f6.+i,. 


6 


o 


N.H. 


NbW 


0, o 


2 


WSW 


0, o 

ro,+2,o,+6," 


2 


— 


an. 


SbW 


(0,0,0,0, +3,) 


7 +*57 


WNW 


o, —6, —6, 

•^ —2, —2, 0, - 

0, —2, 0, 0, 
L 0, o 


i6 


— -5 


N.H. 


NNW 
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My observations tend to show that in most cases at the beginning of a 
depression the angle of filature is nt7, and that the large angles occnr when 
subsidiary depressions are passing over. 

Frequently during squally weather with a Polar Westerly wind the sky 
before or after a squall will be completely covered with cirrus clouds in lines 
radiating from the squall centre ; but in this paper none of these cases are 
noted, my endeavour being to get at a general law rather than a local one, 
squalls being comparatively much more affected by local causes than are the 
larger disturbances. In looking over cloud observations, an examination of 
the Weather Report will at once show whether squally conditions are pre- 
vailing or not, and as a rule this form of cirrus accompanies Polar Westerly 
winds principally. 

The conclusion I come to, from a consideration of these facts, is that the 
actual normal motion of the cirro-filnm cloud is along the line of filature, 
and that knowing the bearing of the Y point the direction of its motion can 
be at once inferred. 

In all cases I have observed the V point first formed in the point from 
which the cloud is coming, but it will frequently be noticed that threads first 
appear parallel to a certain part of the horizon, and in all sorts of positions 
between this and the central Y point. 

In addition to the regular movement of the upper clouds there will fre- 
quently be seen a motion of propagation at right angles to the lines d( 
filature. At times the propagatory movement is so rapid as to give one the 
idea that the cloud is actually moving in that direction, and it is only by 
careful observation that the true movement can be discovered. 



DISCUSSION. 

Captain ToYnbee said that the subject of the paper was very important, and 
thought that there was good work to be done by ordinary observers as well as 
by specialiets. Ordinary observers may well be asked to record the apparent 
height of clouds, as well as their apparent speed — ^the terms " Slow," 
" Moderate," ^^ Fast," being sufficient distinctions as to speed. He thought that 
it would be well to record regularly the direction from which the lowest clouds 
come, and their apparent speed at all land stations. This would be a good 
check on the error m wind direction and force produced by irregularities oh the 
earth's surface. Specialists would do well to record the individual facts on 
which their statements are based. For instance, the paper spoke of the cirro- 
cumulus cloud as undergoing several changes in a short time. The particu- 
lars of a few such cases, giving the date, the position of the observer, tiie 
direction and force of the lower wind, the direction in which the cirro-cumulus 
was moving. &c. would add greatly to the value of such a statement. The 
much*abusea cumulo- stratus cloud was, to his mind, evidence of the kind of 
work which specialists should endeavour to carry out. He had watched this cloud 
throughout a long sea life, and had found that when it appeared on the horizon it 
was followed by unsettled weather. It commonly occurred in the Tropics, on the 
equatorial verge of a Trade wind. Fault had oeen found with the name given 
to this cloud ; it was, however, a matter of small importance to him by what 
name it was known, so lon^ as seamen were able to distinguish it, and to benefit 
by the warning to be derived from it. If specialists would watch other well- 
defined clouds until they were able to establish for them as decided a character, 
he should adopt these with gratitude, and should not feel inclined to quarrel 
with the names they gave them. The division of clouds into two classes (lower 
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and npper), as given in the Itutruciions for keeping the Meteorological Log^ 
together with their subdivision into " stratiform " and " cumuliform/* seemed to 
meet the requirements asked for. Those Instructions ask observers to make a 
special note when a cloud seems to lie between the upper and lower regions, 
with regard to the mistakes sometimes made by captains in recording the 
names of clouds in the log, no doubt such mistakes do occur, as they do m all 
other observations ; still, when the cloud observations over a given part of the sea 
are discussed, they clearly show that the truth predominates ; for instance, in 
the Charts of Meteorologieal Data for Nine Ten-degree Squares, near the Equa« 
tor in the Atlantic, published by the Meteorological Office, it would be seen that 
the percentage of nimbus ranges from in the steady Trade to 30 or 40 in the 
Doldrums. The remarks accompanying these charts also show that the upper* 
cloud observations indicate the motion of the upper currents of air, where 
the Trade winds meet. If observers were impressed with the importance of 
cloud observations, he was confident that they would supply data for valuable 
results. 

Mr. Gaster said that Mr. Barker was a most careful observer, and with 
respect to cirrus clouds had observed that their motions in relation to barometric 
depressions is the same in the Southern as in the Northern hemisphere ; North 
being substituted for South and vice versd. The attempt to reduce the number 
of clouds which can be observed to two types was, however, going a little too 
far. He hardly thought that even cirrus should be includea under stratiform 
clouds. He noticed that Mr. Barker had fallen into the error of saying that the 
cumulo-stratus cloud was a cnmulo-stratus only when on the horizon. If this 
were so the same cloud must be called by diiierent names when viewed from 
different positions ; for instance naming a cloud cumulus when seen on the 
horizon and (sav) stratus when the same cloud passed overhead. The absolute 
necessity was that cloud observers shall be more thoroughly trained in their work 
than they are at present. A great deal of the confusion in cloud observing was 
due to errors arising from the position in which clouds were seen, the same cloud 
presenting different appearances from different points of view. ^Mr. Gaster 
illustrated by means of some wool the different appearances of clouds when 
viewed £rom different situations.) Another source of error lay in the different 
powers of vision possessed bv individual observers, a short-sighted person 
calling a cloud high or low which perhaps another person might describe as the 
reverse. Mr. Gaster then went on to speak of cumulo-stratus clouds, and re- 
marked in this connection that a cumulo-stratus cloud did not consist of a 
patch of cumulus and another of stratus in close proximity to each other, but 
was an intermin^ing or union of the two types. In his opinion the great thing 
to do was to educate observers in cloud observing, and for this purpose a good 
text book with numerous diagrams showing clouds in all manner of positions and 
varying stages of development was very much needed. 

Mr. Archibald agreed with Mr. Gaster in thinking the division of clouds into 
stratiform and cumuliform too rough unless supplemented by subdivisions. 
Stratiform clouds at the higher elevations, such as the cirrus, differed specifically, 
if not generically, from those at the lower elevations. He thought that if good 
measurements were made of the heights of clouds thev would materially assist 
persons in recognising their species. Stratus could nardly be applied, as an 
unmodified term, to clouds which floated as high as 30,000 feet on the one hand, 
and as low as the earth^s surface on the other. He agreed with those who sug- 

fested that the so-called cumulo-stratus cloud should be abolished from the list. 
le co.nsidered it simply represented a cumulus cloud floating amongst detached 
strati, and their physical conjunction was simply effected by the imagination of 
the observer. 

Mr. C. Harding was glad this paper had come before the Society. He drew 
attention to the confusion which m his opinion existed among observers with 
respect to cloud nomenclature. No one, when consulting the logs of ships 
passing through the " Trades,'' where the weather experienced is very constant, 
could help bein^ struck by the different varieties of clouds which were entered 
as the predominant cloud ; some logs giving stratus, others cumulus,, cumulo- 
stratus, and so on, where in all probability one and the same form of cloud was 
intended. 
Mr. Whipple said it was not by any means easy to determine cloud heights, 
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except, perhaps, by the use of the Abney Photo-Nephograph. He thoaght it 
was very desirable that a cload direction apparatus should be made for the use 
of observers. Mr. F. Galton had designed an instrument for this purpose for 
the Meteorological Council, but it was not very much used. Observers were sup- 
plied with instruments for accurately determining different atmospheric con- 
ditions, and differences of tenths of a degree on thermometers and of thousandths 
of an inch on barometers were being called into question, and yet they were 
left without any instrument for the purpose of making cloud observations except 
a few cloud mirrors. To conduce to uniformity cloud observations should be con- 
fined within a limited circular area, as the differences in the situation of the 
different stations was sometimes very great, one observer being situated in 
an elevated position where the view of sky is extensive, and another being 
Derhaps confined to the view obtained from a street or other similar situation. 
He certainly agreed with Mr. G-aster that a book with copious illustrations of 
the varying aspects of cloud forms was very much needed in order to afford 
instruction to observers. 

Mr. Symons remarked that the idea of limiting the area of cloud observation 
to 60^ around the zenith was a rather old one. He thought much might be 
learned regarding cloud formation by means of photography ; and especi^lj 
from a series of photographs of a cloud at different angles and elevations, if it 
were possible to obtain such photographs. 

The President Qir, Scott) said that the difficulty was not so much in 
photographing a cloua, but in recognising its form when photographed. 

Mr. Barker, in reply, said that he had frequently watched the high, fine flecks 
fall and go through other forms in the lower strata. Regarding Mr. Gaster^s 
remarks, he said that in the case of cumulo-stratus in the zenith this would be 
recorded as two forms, while that on the horizon as seen by another man would 
be described as one. He maintained that the term cumulo-stratus was misleading, 
and might be dispensed with. He felt certain that the cirrus cloud partook of 
the stratiform nature, but its formation in the high regions may be different from 
tliat of stratus in the lower regions, as it was affected to a great extent by 
electrical action. He did not wish to limit the number of varieties of clouds, 
but in proposing two principal divisions he thought that when once observers had 
got drillea into distinguishing these forms tibey would be better prepared for the 
varieties*. Too much attention had been hitherto paid to the actual form of the 
cloud, whereas more notice ought to be taken of the causes which produced clouds 
of certain forms. He had senerally found persons could judge whether a cloud 
was floating at a high, medium, or low level. He could not well see how the 
V-shape could appear as ^ end on,^ as one of the speakers had remarked, because 
the V-shape was the effect of perspective, the clouds lying in parallel bands and 
at an equal altitude. 

He had ventured to read this short paper in the hope that the subject of clouds 
would be taken up a little more freely, as he felt confident that cloud observations 
w^ere valuable adjuncts to instrumental observations, more especially in isolated 
positions. What we wanted to arrive at was general atmospheric laws, and this 
would never be until a more extended system of cloud observations was in exist- 
ence. 



A SuoOESnoM FOR tWA lllFSOVBllENT OF BaDUTIOM THBRllOtfETfiSS. By 

WiLLiAH Ford BtanLbt, F.B.Met.Soc., F.O.S. 

[Bead February 18th, 1884.] 

In a valuable paper' by Mr. Whipple, read before this Society in December 
1888» a careful investigation is made into the causes of variation of the 
readings of the black-bolb therinometers in vacuo. From this paper it is 

1 Quarter^ /(mmol, Vol. X. p. 4St 
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clear that these instnunents, made to similar dimensions, of the same materials, 
and of similar construction, give rery great differences in the temperatures 
they register. Indeed the circumstances of manufacture are foxmd by 
experience to be so critical, that it is impossible to reproduce similar instru- 
ments, or even to produce more than an arbitrary standard for their com- 
parison. It is further a question whether the black-bulb thermometer in 
vacuo will, under any condition, register the radiation force of the sun's heat 
as it impinges on the surface of the earth even approximately. One thing is 
certain, that in any space enclosed by transparent media placed in direct sun- 
shine and enclosing a dark body, heat will generally accumulate. . This 
experience is made use of in our greenhouses. Melloni's experiments show 
that a surfiEice of clear glass reflects one-tenth of the heat radiated upon it. 
In the black-bulb thermometer, therefore, the bulb being placed in the focus 
of a mirror formed by the back interior surface of its ease, heat rays are 
reflected from this mirror to this extent per unit of surface, so that the heat 
registered by the black-bulb thermometer must be quite arbitrary, depending 
greatly upon the size of the enclosing case. 

In a radiation thermometer exhibited before this Society on February 21st, 
1877,^ by Capt. E. Bourke, B.N., it was shown that by embedding one-half 
of the surface of the bulb of the jacket of an ordinary black-bulb thermo- 
meter in black cotton wool, the heat registered was considerably increased, 
the difference Capt. Bourke stated amounting in one particular case to as 
much as 68° F. above the diy-bulb thermometer in the shade. By experience 
of the difference between shade and sunshine temperatures upon our bodies, 
we are fully convinced that the difference is not so great as any of these in- 
struments indicate. 

The suggestion I have to offer for the radiation thermometer is that it 
shall indicate the amount of heat radiated by the sun upon a metal ball of 
a certain size, this being an object easy of uniform reproduction by mechanical 
means. In my experiments I made three hollow copper balls, which were 
cast with ordinary flled cores, and were of different weights (I found that the 
thickness of these balls within wide limits made very little difference in the 
temperature they indicated). These balls were turned to exact external dia- 
meter of 1*4 ins., having similar necks for the insertion of thermometers. 
The surfaces were oxidised by heating, to resemble the oxidation produced by 
the atmosphere. In each of these balls I inserted a similar thermometer, 
closing the neck, just sufficiently to keep it steady, with cotton thread soaked 
in paraffin. The three thermometers, thus enclosed in the metal balls, when 
exposed to sunshine and placed at 2 ins. above a piece of black board, 
appeared to register exactly alike under similar conditions. Of course, 
having no transparent medium to entrap the sun's heat, they did not register 
nearly so high as the ordinary black-bulb thermometer. The experiments 
for ttiree summer months gave from 6° to 11° difference between the sun 
and shadet Afterwards (as the board collected dust) I arranged one of these 

I Quarterly Journal^ Vol. IIL p. S65, 
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thennomeiers upon a piece of black enamelled slate placed at an angle of 46°, 
bat as this was in the automn, I have not had opportunity to make a suffi- 
cient number of observations to test its special merits. With the metal 
bulb the heat accumulates in a certain degree, so that this gives a kind of mean 
radiation temperature, but possibly it thereby gives a more valuable record 
than if it registered a transient gleam of sunshine only. 

In testing the thermometer mounted on black enamelled slate against my 
cumulative temperature clocks, of which I gave a description in February 
1877,' I found that the mean excess of temperature registered by the metal 
bulb was roughly about 2*5 times that of the clocks. In this experiment 
one of the clocks was exposed to sunshine, whilst the other was shaded. 
The clocks are in leaden cases about 1 ft. square and 4 ft. -high, placed in 
an open space. They have, therefore, three sides top and bottom exposed to 
the mean shade temperature when the sun shines directly on the southern 
side. By measurement and calculation I found for one hour (noon to 1 p.m.) 
that about one-fifth of the surface was exposed to direct sunshine. So that 
I consider that for this time the direct heat derived from the sun's radiation 
upon a surface perpendicular to his rays in excess of the mean temperature 
was about five times that registered by the temperature clock. The metal- 
bulb thermometer, mounted on black enamelled slate, would, therefore, 
register about half the radiated heat which would fall upon a plane 
surface of a neutral colour directly exposed to the sun*s rays. I estimate as 
such a neutral colour that of the oxidised leaden surface of the clock case. 

The reflecting surface of blackened wood or slate must necessarily intro- 
diice quite arbitrary conditions, but these arbitrary conditions are almost 
impossible to be avoided. If the metal bulb were suspended, the thermometer 
stem being shaded and exposed to mean radiation on all sides, then as the 
great circle of the sphere is exactly one-fourth the area of its surface, the instru- 
ment would register exactly one-fourth of the excess of the sun*s direct 
radiation ; but we must decide previously i^on the nature of the reflecting 
surface to be placed beneath it, for it would naturally afiect the resulting 
temperature. Take, for example, grass as the reflecting surfiice — ^this varies 
in colour, texture and temperature (as upon a frosty morning) ; all of which 
qualities affect the results. The above suggestions are therefore proposed 
only as an approximate means of registration, somewhat more exact than any 
at present in use. 



DISCUSSION. 

Rev. F. W. Stow, in a letter to the Secretary, said : — " I am convinced by Mr. 
Whipple*s experiments that the chief cause of discrepanev in the readings of 
Solar Radiation Thermometers is the unequal thickness oi lamp black. It is 
above all things essential that the surfaces exposed to radiation should be similar. 
Can this be done with lamp-black ? I will not say that it cannot, for the first 
instruments made on my plan (t.^. having the stem as well as the bulb blackened^ 
agreed much better than more recent ones. They were princioallv, but not all, 
made by one maker, and at or about the same time ; and probably also a tolerably 

I (Quarterly Journal^ Vol. Ill, p* 352, 
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equal amount of black was put on. But I think it would be well if tlie Society 
were to make experiments with a view to obtaining in all instruments a surface 
on the bulb and stem near the bulb possessed of equal radiating power. There 
is black glass of which some instruments were made long ago. Not being dull it 
reflects heat, and would give a considerably lower temperature tlian lamp-black. 
Still, if it were found to give nearly the same result in all instruments the lower 
temperature would be no drawback, as in any case the temperature indicated 
i» not of any absolute importance in itself. Could this black glass be ground or 
roughened in any way so as to make it dull, either by acids or in any other way ? 
If so, I think we should have a good surface ; and if the instrument makers 
would agree to make the bulbs and jackets as nearly as possible of one size, then 
I think the causes of discrepancy would be brought to a minimum. Suppose the 
Society, in conjunction with the Scottish Meteorological Society, were to recom* 
mend a particular size and method of construction, we should know what was 
meant by the amount of radiation.*' 

Mr. ^'(^HIPPLE said that he had been working at the subject of black-bulb 
thermometers since his last paper, referred to by Mr. Stanley, with the object of 
discovering what eifect the size of the jackets had on the temperatures registered 
by the thermometers. The results of the experiments showed that the size of the 
jackets had little or no effect on the differences in registration of the thermo- 
meters. When bringing the paper containing the results of these observations 
before the Kew Committee, previous to presenting it to the Royal Meteorological 
Society, Mr. de la Rue suggested that the differences observed between the 
thermometers might be due to the method employed in obtaining the vacuum and 
also to the degree of exhaustion attained, and offered to test the vacua and 
also to re-exhaust the thermometers. This Mr. de la Rue had done for two 
instruments, and on comparing the thermometers again after the new exhaustion, 
they were found to read 20° higher than before. The makers of these very 
thermometers had stated that they had been previously exhausted as perfectly as 
possible. 

The President (Mr. Scott) inquired what method Mr. de la Rue employed 
for obtaining his vacuum. 

Mr. Whipple replied that Mr. de la Rue employed chemical means for this 
purpose. 

Mr. Symons mentioned different Improvements and alterations made in solar 
thermometers since they were first invented, and then went on to describe 
an apparatus used by Mr. Southall at Birmingham for registering the sun's heating 
powerj and also the modification thereof employed by Col. Ward. He tliought 
Mr. Stanley's thermometer a very ingenious arrangement, and an improvement on 
the instruments ordinarily used for measuring solar radiation, as it was low in 
price, easily mam^eable, and readily comparable. 

Mr. Stanley thought that Mr. Whipple's statements helped to strengthen his 
paper, as it appeared to be certainly a very difficult matter to get satisfactory 
results from the records of Black-bulb Thei-mometers tin vacuo. This form of 
instrument had the advantage of being both cheap and more comparable than 
the solar radiation thermometer now used. 

Mr. Whipple asked whether the oxidisation of the metal ball would be in- 
terfered with by atmospheric conditions such as existed in manufacturing dis- 
tricts. 

Mr. Stanley stated that the oxidisation of the ball would be rather increased 
than diminished by the action of the atmosphere, but the change in 20 years or 
so would not be great. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

January 21st, 1885. 

Annual General Meeting. 

Robert H. Scott, M.A., F.R.S.» President, in the Chair. 

Mr. W. P. Stanley and Mr. T, Wilson were appointed Scrutineers of tbQ 
Ballot for (MScers and Council. 
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Mr. Sthons read the Report of the Council and the Balance Sheet for the past 
year (p. 73). 

It was proposed Iw the Pbesidknt, seconded hy Dr. Tripe, and resolved : — 
^* That the Report of the Council be received ana adopted, and printed in the 
Quarterly Journal of the Society.** 

It was proposed bv Prof. Asciiibald, seconded by Mr. Peek, and resolved : — 
'* That the best thanks of the Royal Meteorological Society be communicated to 
the Council of the Institution of Civil Engineers for having granted the Society 
free permission to hold its Meetings in the rooms of the Institution.** 

It was proposed by Mr. Bbewin, seconded by Mr. Mellish, and resolved : — 
" That the tiianks of the Society be given to the Officers and other Members of 
the Council for their services during the year.** 

^* It was proposed by Captain Toymbbe, seconded by Mr. Mawley, and re- 
solved : — "That tiie thanks of the Society be given to the Standing Committees 
and to the Auditors ; and that the Committees be requested to continue their 
services till the next Council Meeting.** 

The President then delivered his Address. (This will be printed in the 
next No. of the Quarterly Journal.) 

It was proposed by Mr. Lauohton, seconded by Dr. Mann, and resolved : — 
^ That the thanks of the Society be given to the President for the ability and 
courtesy displayed by him in the Chair during the past year, and for his 
Address, ana that he be requested to allow it to be printea in the Quarterly 
Jountal of the Society.** / 

The Scrutineers declared the following gentlemen to be the Officers and 
Council for the ensuing year, viz. :— 

President. 
RoBEBT Henby Scott, M.A., F.R S., F.G.S. 

Viee-Preaidents. 

William Morbis Beaupobt, F.R.A.S., F.R.G.S. 

John Knox Laughton, M.A., F.R.G.S. 

Edwabd Mawley, F.R.H.S. 

Chables Theodobe Williams, M.A.,M.D., F^.C.P. 

Treasurer. 

Henry Pebigal, F.R.A.S. 

Trustees. 

Hon. Fbancis Albebt Rollo Russell, M.A. 
Stephen William Silyeb, F.R.G.S. 

Seoretaries. 

Geoboe James Symons, F.R.S. 

John Wiluam Tbipe, M.D., M.R.C.P.ED. 

Foreign Secretary. 

Geobqe Mathews Whipple, B.Sc., F.R.A.S. 

OounoiL 

Edmund Douglas Abchibald, M.A. 
Geobge Chattebton, M.A., M.Inst.C.f!. 
John Sanford Dyason, F.R.G.S« 
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Henrt Storks Eaton, M.A. 
William Ellis, F.R.A.S. 
Charles Harding, 
Richard Inwards, F.R.A.S. 
Baldwin Latham, MJostCE., F.G.B. 
Robert John Lecky, F.R.A.S. 
William Marcet, M.D., F.R.S., F.C.S. 
Cuthbert Edgar Peek, M.A., F.R.A.S., F.R.G.S. 
Capt. Henry Toynbbe, F.R.A.S. 



February 18th, 1885. 

Ordinary Meeting. 

Robert H. Scott, M.A., F.R.S., President, in the Chair. 

Henry Brooks Baker, M.D., 72G Ottawa Street, Lansing, Michigan, U.S.A. ; 
Samuel Dixon, Ridge Cottage, Marple ; 

Robert Foster, The Qaarries West, Clifton Road, Newcastle-on-Tyne ; and 
Benjamin Owen Meek, F.L.S., F.R.M.S., M.R.C.V.S., Swinley HaU, Wigan, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read, viz. : — 

*'The Anomaues in the Annual Range of Temperature. How to 
Detect." By Dr. C. B. D. Boys Bai^lot, LL.D., Bon, Mem. R. Met. Soc. 
(p. 104.) 

(( CiX)up Obsbhyinq." By D. Wkjson Barker, F.R.Met.Soc. (p. U9.) 
<<A Suggestion for the Improyement of Solar Radution Ther. 

MOMETERS;* By WiLLIAM FORD STANLEY, F.R.Met.S00., F.Gr.S. (p. 124.) 



CORRESPONDENCE AND NOTES. 

The Meteorological Results of the Lady Frankun Bay Expedition.' 
By Lieut. A. W. Qreely, U. S. Army. 

The general interest in the scientific work of most Polar Expeditions has been 
seriously affected by the long delay which necessarily occurs in the publication 
of the records and results. With the permission and concurrence of Gen. W. B. 
Hazen, Chief Signal Officer, I take pleasure in giving, as far as I can at present, 
a brief summary of some of the scientific results of the Lady Franklin Bay 
Expedition. 

The following table (p. 130) of monthly means has been compiled from three 
years* observations, — 1875-6 and 1881-83. 

The barometrical observations show atmospheric changes which, I believe, are 
common to the region within the Arctic Circle, north of America at least. The 
marked maximum in April gives way rapidly to the principal minimum in 
July ; to be followed by a secondary maximum m November, and a less marked 
minimum in January or February. 

The hourly barometric observations are of special interest, as tending towards 
a final solution of the question whether or not the regular diurnal variation 
observed in lower latitudes also occurs near the poles. Buchan, noting the fact 
that the range at St. Petersburg and Bosekop is but about 012 in., remarks,*^ And in 

I JkknM, Yol. Y. p. 809. 
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Months. 



January .. 
February 
March 
April .... 
May . . . . 
June . . . . 
July .... 
August 
September 
October .. 
November 
December 



Barometer 
reduced to 
mean Sea- 
Level. 



ins. 
29756 

779 
29*962 

30*175 
30*02 1 

29852 

725 

.787 

749 
•925 

•971 

29*830 



Year 



29*878 



Tempera- 
ture. 



o 

-38-3 

40*1 

-28-3 
•13*6 

14*1 

327 

37'i 
33*8 
15-8 
■8-9 
■233 

■28'I 



Bainlall 

(two years 

onlj). 



—3*9 



ms. 
•42 

•13 

•45 

•17 
•40 

*i8 

•66 

•38 

•35 
•24 

•20 

•30 



3-88 



still higher latitudes, at that period of the year when there is no alternation of 
day and night, the diurnal variation probably does not occur.*' 

The first year's observations at Fort Conger satisfied me that such diurnal 
variation does occur in very high latitudes, and my opinion was confirmed by 
subsequent observations. Reductions made several months before the station 
was abandoned, from nearly five hundred days* continuous observation, showed a 
range of -0099 in. The primary maximum occurs at 6 a.m., Washington Mean 
Time (which is 53 mins. slower than local time), followed by the primary mini- 
mum at 1 p.m. The secondary maximum and minimum took place at 6 p.m. 
and midnight resnectively. To determine whether the presence or absence of 
the sun affected the fluctuation, I calculated separately the means of the days ol 
continual darkness and of contiriuous sunlight up to May 1st, 1883. The 
diurnal fluctuation was substantially the same, and the critical hours were 
identical in the arctic night and in the polar day. 

The absolute range of the barometer observed was 2*032 ins. — from 31*000 ins. 
April 9th, 1882, to 28*968 ins. February 19th. 1883. It is interesting to note 
that the minimum pressure for the year lB82-8o at Godthaab and in Bpitzbergen 
occurred respectively one day earlier and three days later than at Fort Conger. 
The barometer at Godthaab touched tlie unusually low point of 27-890 ins. 

The mean annual temperature ( — 3°*9) is the lowest on the globe, being 1®*4 
below that deduced for Van Rensselaer Harbour from Kane*s observations. It 
quite disposes of the theories of a warmer climate as the pole is approached. 
The mean maximum at Fort Conger agrees with that of other arctic stations in 
general, occurring in Jiilv ; and the monthly mean gradually declines to the 
minimum in February. This month, I think, is generally the coldest at arctic 
stations ; and when the lowest mean has been noted in J anuary (or occasionally 
in March), I believe a series of years would change it to February. The lowest 
monthly mean ( — 46''*5), for February 1882, must give way, however, to that of 
Werchojansk (on the Lena), from which the following means are reported :— 
December — 50°*3, Januanr — 56°, and February — 63^ The liighest monthly 
mean was that of July 1883, 37*'*2. The absolute range of temperature was 
1150.1 (— 62***1 February 3rd, 1882, to +53° June 30th, 1882). 

The amount of rain and melted snow was 3*95 ins. the first, and 3*82 ins. the 
second year, irregularly distributed throughout the year. This small amount of 
precipitation may explain the non-glaciation of the adjacent country. I believe 
the precipitation in the interior to be less than at Fort Conger. 

The wind resultants are as follows :— first year, S 61**4 E, 7,594 miles ; 
second year, S 67°*3 E, 6,437 miles. The wind was more Southerly from 2 to 
4 p.m. inclusive than at other hours during the first year, and from 11 <iiin, to 2 
p.m, the second year. 



COBBXBFOHDEKCB AJn> NOTB». 181 

The mean tidal efttablishment was determined by me at Fort Conger from two 
years* observations on a fixed gauge, as follows : — 

High water (1,314 tides) llh. 33'9m. 
Low „ (1,314 tides) 17h. 46-7m. 

Complete series of high and low waters for two years, with regular hourly 
readings of the tide for one year at Fort Conger, have been placed in the hands 
of Mr. Schott These observations, with supplementary simultaneous readings 
at Capes Sumner, Beechy, Craycrof t, Leebi, and at Repulse Harbour, added to 
Bessers and Nares* observations, will, I trust, enable tidiJ experts to determine 
the co-tidal curves for Lincoln Sea, and Robeson and Kennedy Channels. 

The temperature of the surface searwater was carefully observed from October 
1882 to June 1883. The temperature fell steadily from a mean of 29^*2 in 
October to 29*»-0 in December, and then rose steadily to 29°-4 in June. The 
ebbing tide (to the north) was from 0**'l to 0**'2 colder than the flowing tide, and 
its mean for December was 28°-9. 

The sounding of 133 fathoms and no bottom, midway between Capes May and 
Britannia, is significant of a different ocean along the north coast or Greenland, 
from the shallow sea north of Asia, North America, and Grinnell Land. 

Forty-eight swings, with accompanying time observations, were made with a 
pendulum furnished by the U. S. Coast and Geodetic Survey. The observations 
are now in the hands of Assistant Charles S. Pierce for reduction and 
comparison. I regret that continued mental and physical weakness have 
prevented more careful and systematic treatment of these subjects. This 
summary is now presented, as the immediate future promises no better results 
from my hands. 



On the Derivation op a Periodic Variation prom a Series of Quantities 

OBSERVED AT EQUAL INTERVALS OP TiME.— -By NiLS EkHOLH, UpSALA. 

(Zeiitchrtft der dsterreichisohen Oesellsckaft fur Meteorologies Vol. XX. p. 
81, 1885.) 

In this Paper the author explains and generalises on a method adopted pre- 
viously by Lament and Wild for disengaging periodic from non-periodic varia- 
tions. 

The essential feature of the method lies in taking each epoch of the period to 
be in turn the commencement of the series, and of taking the general mean of 
the curves thus deduced as the most probable form of the true periodic curve. 

By considering all the terms corresponding to the successive epochs as 
ordinates placed at equal distances, if there were no variations besides the true 
periodic one, the lines joining the ends of all corresponding ordinates should 
obviously be parallel to the axis of x. Since as a rule non-periodic variations co- 
exist, tms is seldom the case, and the application of the Lament- Wild method is 
simply a repeated turning round of the lines joining corresponding ordinates 
until they become parallel to the axis. 

If no account is taken of the actual amount of the corrections to be applied, 
or, in other words, if the turning is effected about any point and the periodic 
variation deduced without strict reference to the indiviaual means, the calcula- 
tion of the mean value of n phases from a period embracing m -f- 2 periods is 
effected by taking the means of all corresponding terms, giving those from the 
second period to the last but one a weight equal to n, and the terms of the first 
and last periods respectively weights equal to— 

Jt, ^, 9 ••• ••• ••• 9t«-^l, fli* 

tl, tIr—L •■• ••• ••• O, ^, 1. 

This evidently follows from the fact that whilst every term of the inter- 
mediate periods will be used n times, those of the first and last periods will be 
used exactly as many times as is expressed by their position in the period. The 
errors due to the partiality of the beginning and end of the series will be thus 
avoided. The writer suggested this correction some years ago when examining 
a certain diurnal curve. On comparing the result given by this method with 
that derived by taking the ordinary arithmetic means, the superiority of it is 
evident, especially in the reduction of the difference between the values for 
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midnight and 1 a.m., when the series is calculated from midnight to midnight, or 
between those for midday and 1 p.m., when the series is calculated from midday 
to midday ; differences wliich evidently result from the fact th^ the series may 
have commenced at the bottom of a cyclone and terminated at the top of an 
anticyclone, or vice versa. The figures in the example given by the author 
are those which give the daily variation of air pressure calculated from liourly 
observations at the Swedish Polar Station at Cape Thordsen, in Spitsbergen 

(78° 28-6' N lat, 15M3' E long.). 

Thus for the epochs just alluded to we have the following results us variations 
from the mean : — 

ABC 



in. 



m. 



m. 



Midnight 


• •• 


+006 


1 a.m. 


••• 


-4)-2l 


Midday 


••• 


+0-18 


1 p.m. 


• •• 


+0-31 



+0-62 
—0-03 



+0-97 
— 0-46 



Where A is the series calculated b^ the method described, B is the ordinary 
arithmetic mean series from midnight to midnight, and C from midday to 
midday. 

When account is taken not only of the periodic variation, but also of the 
values of the individual means, the method of correction becomes a good deal 
more complicated, as instead of effecting the rotation of the lines joining the 
ends of the ordinates about any point, the lines joining each pair have to be 
rotated round their middle points. The author then works this out for the 
general case of m + 2 periods of n terms, and shows that the additional cor- 
rections which have to oe made to the figures calculated by the plan already 
discussed are so small, that when the number of observations is not very small 
they can be altogether neglected. As the case of the diurnal period is the most 
frequent one^ the table of corrections to be added to the terms derived by the 
first method is given below : — 



1 a.m. Ai 

2 a.m. At 

3 a.m. As 

4 a.m.* A4 



I a.m. 234 Mid-day i p.m. 2 3 

ai Oi as 04 ai% an an ais 

—12 +11 4-IO 4-9 +»dt®— ' — * 

—II — 12 +11 +10 --2 +1 ±0 — I 

— 10 —II — 12 +11 --3 +2 +1 ±0 

— 9 —10 —II —12 +4+3+2 



+ ' ± 



Mid-day. Ai9 — i — 2 — 3 — 4 

1 p.m. *A« ±0 — I — 2 — 3 

2 p.m. An +1 4;o — I — 2 

3 p.m. An +* +' ±° ""' 



-12 +11 -4-IO + 9 

•II —12 +*' +'® 

•10 —II — 12 +*' 

• 9 —10 — II — 12 



4 
— 3 


Midnight 
— II 


— 2 


—10 


— I 

± 


— 9 

— 8 


4- 8 

+ 9 
+10 


± 
+ I 
- - 2 

-■ 3 


+11 



— 12 



MidnlghtA24 +11 +10 +9 +8 ±0 — i — 2 — 3 — 4 

• The figs, for the hours not given can be supplied hj qnnmetry. 

Here A, A, etc. denote the differences between the corresponding individual 
terms in the first and last of the successive periods. 

If the number of periods, or in this case of days, is m+2, the sum of the 
vertical lines under each hour divided by 24 (24 (m + 1) + 1) gives the required 
correction. 

Bv an example, the author shows that though in general this correction is 
small, it brings the result nearer the truth than it could be without it, and that 
this must especially be the case where the number of periods m + 2 is small. 

E. Douglas Archibald. 



A New Method of Reading the Direction of the Wind on Exposed 
Heights and from a Distance. 

Mr. Hugo Lcupold, who was unable to be present at the Meeting on November 
19th, 1884, when his Paper on the above subject was read,^ sends the following 
reply to the remarks made in the discussion : — 
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" The remarks of Professor Archibald and Mr. Whipple, that they believed 
they had seen a somewhat similar instmrnent before, are certainly rather un- 
satisfactory and vague. 

" Regaroing the complexity of the code, an objection raised by Mr. Whipple, 
the anthor has not found the same to offer any difficulty in practice, the re- 
spective figures being easily remembered : besides, this objection, if any, seems 
to be more than outweighea by the following advantages claimed by the author 
for his triangle system, namely : — 1. A large object or figure for oDser>'ation is 
obtained with the smallest amoimt of surface exposed to the wind, which might 
disturb the sensitiveness of the vane. The triangles have sides 3 ft. long : the 
usual letters, N, S, E, W, which would also have to be about 3 ft. to give the 
same range of observation, were foim'd impracticable, as they projecting on the 
ends of rods caught the wind, and interfered with the easy working of the vane. 
2. Facility of reading from a considerable distance. 3. The surfaces of the 
triangles exposed to the wind are alw^s comparatively in good balance on each 
side of the vertical centre, thus not influencing the working of the vane. 4. Tlie 
facility with which a slight change in the direction of the wind is noticeable, by 
the alteration in the figure. 5. There being no gearing driven by the vane ; and 
lastly (6) all parts working on one centre. 

" Mr. Munro*s suggestion of a skeleton dial with the necessary 3 ft. letters 
and mitre wheels, standing high enough above the ground to avoid an 
occasional 8-10 ft. of snow, would, the author thinks, make the same a rather 
formidable instrument." 



RECENT PUBLICATIONS. 

Abiebican Meteobolooioal Journal. A Monthly Review of Meteorology, 
and allied Branches of Study. Vol. I., Nos. 10-12, February-April 
1885. 8to. 

Hie original articles are : — Determination of Air Temperature and Humidity, 
by H. A. Hazen (7 pp.).— The South Carolina Tornadoes in Februaiy 1883 aud 
1884, by Dr. W- W. Anderson (10 pp.). — Meteorological Stations in the 
Atlantic, by F. S. Cobum (I p.). — Simultaneous Observations of Atmospheric 
Electricity, by A. McAdie (3 pp.). — The thermal belts and cold island of South- 
eastern Michigan, by S. Alexander (4 pp.). — The Thunder-squall of July 5th, 
1884. in Kentucky, by H. H. Clayton (3 pp.).— The deflective eflfect of the 
Eartn*s rotation, by W. M. Davis (9 pp.).— The Khamsin and other Desert 
Winds (3 pp.). — A lately discovered Meteorological Cycle, by H. H. Clayton 
(7 pp.). 

Anmales du Bubeau central M^t^orologiqub de Fbance. Publi^es par 
£. Mascart, Directenr. Ann^e 1881, Part 11. ; Axm6e 1882, Parts I. 
m. and IV. 4to. 1888-1884. 

1881, Part II. contains the detailed observations and monthly results from the 
French and Algerian stations. The system now includes 89 stations in France, 
and 33 stations in Algiers. M. A. Angot contributes a most interesting and 
valuable monthly climatological report for France and the adjacent countries 
(60 pp.) which is illustrated by 39 heautifullv executed charts. — 1882, Part I. 
contams : — R6sumd des orages en France et ae Fetat de Tatmosphdre pendant 
Faunae 1881, par E. Fron (14 pp. and 22 plates).— Etude sur la marche des 
ph6nomdne8 de la v6g6tation en trance pendant les anuses 1880 et 1881 (64 pp. 
and 16 plates). — Sur quelques propri^t^s fondamentales des surfaces d*^eale 
pression, par L. Teisserenc de Bort (8 pp.). — Part III. (319 pp.^ is devoted to 
the Rainfall for 1882, and contains the aaily, monthly and yearhr fall at 1,582 
station8.^Part IV. contains : Observations sur la temperature de la mer faites 
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pendant le coors de la mission de Laponie, par 6i Ponchet (24 pp.).— Observa* 
tions m^t^orologiques f aites dans les postes consulalres fran^aises, risumfes par 
L. Teisserenc de Bort (99 pp.). — ^The paper comprises the observations made at 
Trebisonde, Samsoun, La Can6e, Tripoli, Rabat, the Canary Islands, the Isthmus 
of Suez, and the Isthmus of Panama, chiefly during the three years 1880-1882. — 
Sur une pluie terrense tomb6e aux ties Canaries le 22 f^vrier 1883, par L. 
Teisserenc de Bort (10 pp. and 19 plates). 

Amnuaibe de la Socitrk M^TioBOLooiQXTE DE France. Vol. XXXII. 
Jnin-Jnillet 1884. 4to. 
Contains : — Sur la marche des ph6nomdnes de y6g6tation en France pendant 



les ann6es 1880 et 1881, par A. Angot (8 pp.). — La provision da temps par une 

luvel (6 pp.)— Sur T^tat de' la v6g6tation k Li^ge, 
le 21 mars 1884,~par~G. Dewalqne (1 p.)— Les crues de la Sa6ne et de ses princi- 



m^thode graphique, par C. Hauvel 



paux affluents en 1882, par M. Kemise (5 pp.). — Date annuelle du commencement 
des vendanges au domame de Retailer Vjuraj 1824-1883, par £. Renou (1 p.).— 
Sur Tannonce des crues de TOhio, par F. Motian et G. Lemoine (11 pp.). 

Annual and Seasonal Clzmatig Maps of the United States. By Chablss 
Denison, A.m., M.D. 1885. 

The Annual Map graphically illustrates cloudiness in shades of colour, giving 
percentages ; it has also isothermal lines for every change of 5°, and pre- 
cipitation lines for each change of 5 ins. of rainfall. The map has special 
arrows for the prevailing rain-bearing and pleasant weather winds for each 
section of the country, and tables at the foot of the map giving the comparative 
windiness and other climatic data for 136 Signal Service stations. The four 
Seasonal charts in one map graphically illustrate the combined Humidity statis- 
tics for the seasons, i.e, relative and absolute humidity and cloudiness ; the 
moist part of the country is shown in four shades of blue, and the dry part in 
four shades of red, tlie line between tlie red and blue being the average of the 
climate of the United States for the year. There are also the seasonal 
isothermal lines, the above kinds of weather winds, all the mineral springs 
and health stations in the United States, and in the tables all the important 
seasonal averages of statistics. The Map is printed as a wall map, 58 ins. by 41 
ins., the four seasonal charts being on one side and the annual climatic map on 
the other. 

AuBDBM AbohivderDbutsohenSbewabtb. Y. Jahrgang 1882. 4io. 1884. 

In addition to the Report upon the work of the Seewarte for the year 1882, 
this contains the following papers : — Bemerkungen fiber die Meeresstromungen 
nnd Temperatnren der FaTluandsee, von Dr. O. Edimmel (24 pp. and 2 charts). 
— Typische Wittemngs-Erscheinungen, von Dr. J. van Bebber (45 pp. and 19 
plates). — Bericht flber die Thermometer Pr&fnng an der Seewarte (20 pp. and 
plate). 

Behm*s Geoobaphisghes Jahbbugh. Vol. X. 8vo. 1885. 

Contains :— Bericht fiber die Fortschritte der ^eogrf^hischen Meteorologie, 
von Dr. J. Hann (58 pp.). This is the usual biennial report giving an account of 
all the papers that have been published on Meteorology during the two years 
1882 and 1883. 

CiEL ET Tebbe, Revub Pofulaibe d*Astronomie, de Meteorologie, et de 
Physique du Globe, ler Fevrier — 15 Avril 1885. 8vo. 

Contains : — La cause principale de la direction plongeante du vent et des 
calmes tropicaux, par F. Folie (11 pp.). — Le climat du (%ngo et son influence 
sur riiomme (16 pp.). — Le simoun et les trombes de sable au B^louchistan 
(7 pp. and plate). 

Indian Metboboldoioal Memoibs ; being Occasional Disoussions and Com- 
pilations of Meteorological Data relating to India and the neighbouring 
countries. Pablished under the direction of Henby F. Blanfobd, 
F.B.S., Meteorological Reporter to the Government of India. Vol. U. 
Partm. 4to. 1884. 

Contains : —Account of the South-west Monsoon Storm of October 8th to 19th| 
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1882, in the Bay df Bengal, by Prof. John Kliot, ILA. (68 pp. and 3 plates).^ 
This stonn onginated in the centre of the Bay of Bengal, advanced in a 
northerly direction across the Ganpam and Orissa coasts, and then recurved, 
runnine nearly parallel to the coast m a generally north-easterly direction into 
Central Bengal, where it finally broke up and disappeared. Amon^ its more 
remarkable leatures were the widely difEused and heavy rainfall which accom- 
panied it, the smallness of the barometric depression, and the apparent absence 
of any well-defined centre. 

LoNOBCJLN*s Magazine. No. XXXI. May 1885. Svo. 

This contains a paper on "the Upper Air,*' by Robert H. Scott, F.R.S..(9 pp.), 
in which he points out the imperfection of our knowledge of the upper air, and 
the difficulties with which the study of its conditions is beset. 

MBTEOBoiiOoisoHE Zeitbghbift. Herausgegeben von der Deutschen Meteoro- 
logischen Geselkcbaft. Bedigirt von Dr. W. Eoppen. Zweiter Jahrgang 
1885. Hefte 1-4. Janoaiy-April. 4to. 

Contains : — Ueber atmosphSrische nnd Gewitter-Elektricitat, von Dr. E. 
Hoppe (23 pp.). This paper on the relation between the different manifestations 
of electricify in the atmosphere is mainly historical, and gives the opinions of 
the earlier investigators'. — ^Zur Charakteristik der Regen in N.W. Europa und 
Nordamerika, von Dr. W. Eoppen (14 pp.). This is an investigation on the basis 
of the author's proposal for the insertion of data as to the frequency and duration 
of rainfall in meteorological tables, which was discussed by the Royal Meteoro- 
logical Society in April 1881.^ The systems which furnish this information are 
the Norwegian, and to a certain extent that of the United States. — Zur Geschichte 
des Nordlichts, von S. Tromholt (3 pp.). — Mikroskopische Beobachtung der 
Wolken-Elemente anf dem Brocken, von Dr. R. Assmann (6 pp.). The author 
spent some days in November 1884 at the Brocken station, and used his micro- 
scope to test the constitution of the ultimate particles of fog and cloud. He 
could not find any evidence of the presence of vesicles, so thqt his observations 
confirm the views of modern physicists as to the incorrectness of the notion of 
bubble steam. No indication of solid nuclei, as supposed by Mr. Aitken, could 
be discovered on the evaporation of fog deposits. Dr. Assmann on a subsequent 
occasion watched the formation of glazed frost The water particles were at a 
temperature of 14° F., and when they settled on objects they at once solidified 
without ^e formation of crystals. The successive particles set themselves on in 
lines to windward ; to leeward the arrangement was irregular.— Bericht fiber 
etnige vorlSnfige Ezperimente mit an Drachen befestigten Anemometem, von 
Prof. E. D. Archibald (5 pp.). — Ueber die Divergenz des durch einen 
Wassertropfen gespiegelten una gebrochenen^jichtes, von F. Roth (10 pp.).— 
Ueber den Einflnss der barometrischen Minima und Msxima auf das Wetter in 
Swinemfinde, 1876-1883, von Dr. Krankenhagen (19 pp.). — Das Gewitter vom 1 
Febmar 1884 in Tourp, von M. de Tastes (4 pp.). — CFeber den gegenwartigen 
Stand der Kueelblitz-Frage, von Dr. L. Weber (8 pp.). — Die Wind-verhaltnisse 
des Atlantischen Oceans (12 pp. and 2 plates). — Die trockenen Nebel, 
DUmmerungen und vulkanischen Ausbrfiche des Jahres 1783, von Dr. F. 
Traumfiller (3 pp.). (See Note at the end of the Notice of the Zdtsckrift der 
&$terreichisohen Chsellscha/ifur Meteorologiej p. 137.) 

Physioobafht. By John Evamb, D.C.L., LL.D., F.B.S. Being one of 
the Series of Lectures delivered at the Institatioii of Civil Engineers, 
Session 1884-85. Bvo* 24 pp. and plate. 

This is the first of a course of six Lectures on the Theory and Practice of 
Hydro-Mechanics, delivered at the Institution of Civil Engineers. Dr. Evaus 
deals with the question of water supply, and shows : — 1. That the higher the 
level and the nearer the sea, especially on our western coasts, the greater is tlie 
rainfall ; 2. That in these high districts the rocks are, as a rule, more im- 
permeable than in the low, and the supplies to the streams larger and more 
immediate ; 3. That in the low lying and eastern districts the rainfall is small, 
and the rocks for the most part absorbent ; 4. That while providing means for 

I ^aati«rlgJ99nua, VoL VII.p. IM. 
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receiving and dealing with the maximnm amount of supply, reliance can only be 
placed on the minimum and not on the average ; 5. That though in the case of 
permeable soils the absolute minimum of percolation may be disregarded, yet 
that the average of three vears seems to show that not more than 4 or 5 ins. of 
the annual rainfall can sarely be regarded as available for the supply of both the 
wells and rivers of the district ; and 6. That any water abstracted from wells in 
a permeable district is so much abstracted from the sources of the neighbouring 

streams, though in many cases it can be and is returned to them after use. 

• 

Pbikciples of Fobecasting by means of Wbathbb Ghabts. By the Hon. 
Ralph Abebgbohby, F.B.Met.Soc. Issued by the Anthority of the 
Meteorological Council. Official, No. 60. 8to. 1885. 128 pp. and 
plate. 

This work was undertaken at the request of the Council of the Meteorological 
Office. The author has made no attempt to treat any branch of the subject in 
detail, his object has rather been to submit a sketch of the whole, giving principles 
only, and enoeavouring to explain the methods of preparing weather forecasts 
and issuing storm warnings. Tlie work, which is illustrated by sixty-four 
blocks, is arranged under the following heads : — 1. Synoptic Charts ; 2. 
Gradients and Wind ; 3. Isobars and Weather ; 4. Weather Sequence ; 5. 
Weather Forecasting ; and 6. Storm Warnings. The Appendix contains a re- 

Srint of a paper. ** Provisional Instructions in making Observations of the Upper 
louds," which nave been drawn up for the Office by the Rev. W. C. Ley. 

Pboceedimgs of the Amebioan Philobophical Society. Vol. XXI. No. 
116. 1884. 8vo. 

This contains the '* Thermometrical Observatibns at Quito, Equador. taken 
by Mr. C. B. Brockwav, from September 17th, 1858, to June 18th, 1859.^' The 
observations were made four times daily, viz. at 9 a.m., noon, 3 p.m., and 9 p.m. : 
the elevation being 9,492 feet above sea-level. The author calls attention to 
the ejiuabili^ of the temperature, and that the heavy earthquakes do not 
materially affect it. 

Besultatb deb wichtiosten pflanzen-phInologisohem Beobaohturoek in 
ExjBOPA. Yon Dr. H. Hoffmann, Professor der Botanik in Giessen. 
1885. 8vo. 29 pp. and Plate. 

In tlie introduction the author sets forth the importance of phenological ob- 
servations, particularly with regard to comparative climatology and biology, and 
investigates the degree of accuracy to be obtained by this kind of observation. 
A table is given of fifty-three plants, and of such phases of the same which the 
author from his long experience thinks most suitable for international adoption. 
These are arranged according to the calendar, in order to facilitate the observa- 
tions, so tliat the observer is directed at once to look at the next phases. This 
system the author considers preferable to an alphabetical or other arrangement 
with regard to accuracy. The book contains an alphabetical list of about 2,000 
phenological stations throughout Europe, with the geojpraphical situation and 
elevation above sea-level. Under each station are given in an alphabetical 
arrangement the mean dates of the single phases known from the place, with the 
number of years of observation. Only one or two years* observations have been 
published for a great number of the stations, but others extend over thirty years. 
These dates are for comparing single places with all the others. Tlie mean dates 
are given as complete as possible, as such comparisons are the cliief object 
which the author has in view in publishing this work. With regard to spring 
flowers, Dr. Hoffmann has followed out this plan of comparisons, giving 
under each station an indication of the number of days the single species open 
their flowers sooner or later than at Giessen, where he resides, from which place 
generally spedcing the most complete observations have been published. In a 
** spring map *' of Europe at the end of the book the results of these investiga- 
tions are entered, from which the mean progress of sprine through different 
countries is seen at a glance. In a supplement. Dr. £. Ihne discusses the obser- 
vations made in Norway, Sweden, and If inland. 
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81TZXJNOSBEBICHTE DEB XAISBBLICHEN AXADEMIE DEB W1SSEN8OHAFTEN. 

J**: (Vienna.) Bande XG., Abth. H. Nov-Heft. 1884. 8vo. 

^x- Contains : — Die Temperaturyerhaltnisse der osterreichischen Alpenlander, von 

Hi/- • Dr. J. Hann (99 pp.). 

^}l SoGiETA Meteobologiga Italiana. Bollettino Mensuale pubblioato peb 

CUBA DELL* OSBBBVATOBIO CeNTBALE DEL ReAL CoLLEOIO CaBLO- AlBEBTO 

IN MoNGALiEBi. Bene II. Vol. IV. Nos. 4-10. Mareh-October 1884. 
4to. 

6j ::: : The principal papers are : — Onde Atmosf eriche prodotte dalla eruzione del 

tihiirr Krakatoa in Agosto 1883, del Prof. D. Ragona (2 pp.). — Nuova formola barome- 

^n trica e tavole per le sue applicazioni, del Prof. G. A. Boltshauser (4 pp.). — 

Nuovo Anemometroscopio, del Prof. Filopanti (1 p.). 

Symons's "Monthly Meteobolooioal Magazine. Vol. XX. Nos. 229- 
281. February-April 1885. 8yo. 

jQif: The principal articles are : — Distribution of Rain in Jamaica during the 

tl,jr|>. decade 1871-80, by Prof. V. Raulin (2 pp. and plate). — Popular Prognostics 

l,r ST. (2 pp.). — Denton*s Unchangeable Thermometers (1 p.). — The Climate of Assab 

t CiC- (3 pp.).— ^Distribution of Rain in Mauritius during tne decade 1871-80, by Prof. 

^^^ V. Raulin (2 pp. and plate). — A floating Mid-Atlantic Meteorological Observa- 

j^jjK tory (3 pp.;. — The Climate of Bayonne (2 pp.). 

oft^ Tbansaotions of the Hebtfobdshibe Natubal Histobt Society and Field 

^•^ Club. Vol. III. Parts 8 and 4. December 1884 and February 

^ jj. 1885. 8yo. 

Contains : — Meteorological Observations taken at Throcking, Herts^ during 
the year 1883, by the Rev. C. W. Harvey (9 pp.). — Report on the Rainfall in 
a*^-: Hertfordshire in 1883, by the Rev. C. W. Harvey (7 pp.).— On Meteorology and 

'M some connected subjects, by G. J. Symons, F.R.S. (6 pp.). 

^«^ ZeITSCHBIFT dee OSTEBBEIOmSGHEN GbSELLBGHAFT FUB MbTEOBOLOOIE. 

^, i Redigirt von Dr. J. Hann. XX Band. February-April 1885. 4to. 

Contains : — Ueber Richtung und Geschwindtekeit der Winde, von Prof. A. 
Miller-Hauenfels (10 pp.). — W. v. Bezold : Ueber zfindende Blitze im Koni- 
!T^' greiche Baiem wahrend des Zeitraumes 1833-1882 (7 pp.). — Der Nebelgluhap- 

parat, von J. Kiessling (5 pp.).— Ueber die Bestimmung der Temperatur und 
Feuohtigkeit der Luft, von Prof. H. A. Hazen (4 pp.). — Die Regenverhaltnisse 
des malayischen Archipels, von Dr. A. Woeikon (2o pp.). This is an elaborate 
discussion of the Reports on the Rainfall of the Malay Archipelago which have 
been published by the Dutch Government. The author, who himself has visited 
many of the stations, points out how in several districts the land suffers from 
f'-/ want of water, especially in Eastern Sumatra, whereas the |^eneral idea of the 

tif region of the Dutch East Indies is that it is among the ramiest of the world. 

He shows how the clearing of the forest for coffee and cinchona plantations has 
^ already produced a materi^ difference in the condition of the country in respect 

i:' of rainf idl since Junghuhu wrote his work on Java, more than thirty years ago. — 

:' The April No. contains an Account of a Special Meeting of the Austrian 

u> Meteorologicid Society held in March, at which it was resolved to fuse the 

r^ Zeitsehrifi with that of the German Meteorological Society. The change will 

take place in January 1886, and the new journal will be published in Berlin. 
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Addbbsb deliy£Bed at th£ Annual General Meetinq, Januaby 218t, 
1865. By Bobebt £L Soott, M.A., F.B.S., Pbesident. (Plate lY.) 

Fob the space of twenty-three years none of my predecessors in this chair 
have dealt with the subject of the actual Btattts of meteorology, and it may 
therefore be of some interest if I attempt to give the Fellows, to the best of 
my humble ability, a rough conspectus of the present condition of the 
science in the different countries of the globe, and of the lines of inquiry 
which appear at the present epoch to be attracting most attention. 

There is no lack of literature, for besides occasional papers, many of high 
value, appearing in the annals and year-books of the several central offices, 
we have the Journals of the five sister Societies, the French, Scottish, 
Austrian, Italian and German, naming them in order of age ; and at least six 
Journals, of repute, more or less exclusively devoted to Meteorology. Among 
these the first rank is undoubtedly taken by the stately Bepertorium of the 
Bussian office, and the Indian Meteorological Mefiwirs, Then follow the 
Monthly Meteorological Magazine, now in the sixteenth year of its vigorous 
existence, and the more recent ventures in a similar line,- Ciel et Terre of 
Brussels, Das Wetter issued by Dr. Assmann, of Magdeburg, and the 
very newest, the American Meteorological JoumaL The two last of these 
periodicals only date from 1884. 

With all this wealth of literature there is one particular in which, in this 
country at least, our science labours under a great disadvantage. So far as I 
am aware, no instruction is giveninit, and no lectures on the subject form par( 
of the course of study at any school or college, except at the strictly profes* 
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eional inBtitntion, the Royal Naval College at Greenwich, In Gennany, in 
the cnrrent winter half-year, no less than eleven courses of lectures on 
Meteorology or Climatology ore announced at as many Universities or High 
Schools. I must not be understood to imply that our university system 
would admit of such an innovation as to introduce regular lectures on 
Meteorology, but I think that the Society must, as a body, feel regret that the 
important professional classes of Medical Men and Civil Engineers, to both of 
which a correct knowledge of Meteorology is of indisputable moment, should 
be left to pick up that knowledge, at haphazard, from the few text-books 
which exist on the subject. 

As regards our actual knowledge of the climate of the globe, the Hand- 
buck der Klimatohgie of our Honorary Member, Dr. Julius Hann, is a 
perfect treasure-house of information, and the only point to be regretted is 
that no English publisher will undertake its reproduction in our language. 

The map which I have placed on the wall (Plate lY.) wiU suffice to exhibit 
the degree to which the eartii is covered with observing stations, and conse- 
quently the degree of reliance to be placed, in a general way, on statements 
of olimatal results. 

The stations represented on the map are not all existing at the present 
date, and publishing records regularly. I have included all that I could 
find for which data exist for at least twelve consecutive months at any 
period during the last quarter of a century, and data sufficiently copious to 
entitle the station to rank as one of the second order.^ To this has been 
fkdded a rough representation of the amount of information existing in the 
Meteorological Office for the various parts of the sea. I have not endeavoured 
by shading to represent the various grades of completeness of these data, for 
the task would have been impossible of fulfilment, the total number of days 
of observations per ten-degree square ranging from 2 or 8 in the Antarctic 
regions to upwards of 20,000 in Square HI. in the Atlantic. I have there- 
fore only given three shadesi representing respectively per ten-degree 
pquare — 

10,000 and upwards, 
5,000 to 10,000, 
1,000 to 6,000. 

I have not regarded any square containing less than 1,000 days' observa- 
tions, inasmuch as that would only give about 80 days for each month, a 
quantity far too small to yield satis&ctory results. 

Inspection of the map will show where the land stations are most thickly 
planted, in fact in many parts of Europe and of Upper Canada they lie so 
dose together that it is impossible to show them, and the scale of the map is 
such that some latitude, and longitude too, must be allowed in the identifica- 
tion of individual stations. 

^ In the Appendix to this Address (p. 158) I have given a list of all the Stations which 
may be recognised as Stations of the Second Order over the whole globe, with the 
aaU&orities on which the names in most of the lists have been inserted. There are 
many more stations in the list than are shown in the Map. 
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The broad lesson we learn from the map is that, as regards Europe, 
Greece and Turkey are the only countries badly represented. In Asia, 
there is practically nothing between Siberia in the north and Hindostan in 
the south. In Africa, Algeria and the Cape Colony are nearly all that we 
have any precise knowledge of. North America, as far as it is settled, is 
amply provided with stations ; but in South America the only districts which 
make a fair show are the Argentine Confederation and Chili. We have 
some hopes that Brazil may ere long put in an appearance on such a map, 
but hitherto that vast empire has been nearly as much a terra incognita 
meteorologically, as the Pacific Ocean is, and is likely to remain, almost a 
mare incognUum. 

I now come to the subject of the lines of inquiry which are attracting most 
attention at the present day. In this connection we possess a most valuable 
standard from which to take our start, in the exhaustive Reports on Meteoro- 
logy by the late Prof. James D. Forbes, which appeared in the Beports for 
the 2nd and 10th meetings of the British Association for 1882 and 1840 
respectively. In the latter of these Beports, which is by far the more com* 
plete, the author states his aim to be — 

« First. To sketch the broad features of the science as it stands. 

<* Seoondljf. To give the bibliography of the subject within a definite period 
of years ; and 

* < Thirdly, To point out the more conspicuous deficiencies of our knowledge, 
and the kind of observation, experiment, or reasoning by which these blanks 
may be supplied." 

It is of Uie third of these heads that I now propose to treat. 

The Beport concludes with lists of the observations to be taken, and the 
subjects of inquiry to be pursued, according to the opportunities available at 
three difierent classes of stations — 

1. Public Observatories. 

2. Sedentary Observations (corresponding to our Stations of the second 
order, &c.). 

8. Travellers* Observations. 

Firstly, as to Public ObservatorieSf I may say that no such thing exists in 
these Islands as a public observatory, of which the persistence is absolutely 
secured. There is not one which is endowed, so as to be independent of 
annual subsidies from Government or from other sources. This condition 
has been secured for the Eew Observatory, quoad Magnetism, by the muni- 
ficence of the late Mr. Gassiot, the proceeds of whose bequest are enjoyed 
by the Eew Committee, but solely for so long as the continuous registration 
of magnetic phenomena, and the publication of results deduced therefrom, 
is maintained. 

Of public meteorological observatories maintained by Government or by 
other bodies we have a sufficient supply, and in one department of their 
activity, on which Prof. Forbes lays decided stress, we can congratulate our- 
selves on progress. He says: "Access, under due regulation, should be 
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permitted to inBtrnment makers and observers to have their iustmments com- 
pared with the standards." 

Shortly after the date of this Beport Mr. Glaisher commenced instrumental 
testing at Greenwich, and in the year 1858, May 80th, the Kew Committee 
announced that they would receive instruments for verification. This branch 
of their operations has grown to such an extent that the Kew Beport for last 
year has the following account to give. 
, ** The total number of instruments tested in the past year was as follows : — 
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'' Besides these, thirteen Deep-sea thermometers have been tested, four of 
which were subjected, in the hydraulic press, without injury, to pressures 
exceeding two tons on the square inch. One hundred and forty- two thermo- 
meters have been compared at the freezing point of mercury, making a total 
of 10895 for the yeara"» 

The actual observations proposed for public observatories are as follows : — 

** 1. Thermometer, barometer and moistened bulb hygrometer at least 
every second hour. 

" 2. Wind may be registered by Whewell and Osier's gauges. 

*< 8. The state of the sky may be frequently noted. 

<< 4. Bain by Osier's gauge ; other rain gauges at three vertical stations. 

** 5a Temperature of the Earth from the surface down to twenty-four 
French feet. The shorter thermometers must be observed at different hours 
of the day ; the longest once a week. 

** Ga Temperature of the Earth at a considerable depth in caverns, wells 
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or arieBian bores. The thermometers (generally) should haye their zero* 
verified from time to time (twice a year). 

'* 7. Solar radiation by the actinometer. Noctomal radiation. 

*' 8. Atmospheric electricity and the aurora borealis, with corresponding 
magnetic observations. 

** 9. Falling stars, especially in Aagast and November. Other occasional 
phenomena of coarse will be recorded. 

" 10. Experiments by means of balloons, on the decrement of tempera- 
ture above the soil." 

Of these requirements Nos. 1 and 2 are fully met by the numerous forms 
of meteorographs, photographic or mechanical, which are now in use. 

No. 8 is, however, a department of Meteorology which is practically neglected 
at large observatories. It is incompatible with the duties of a calculator that 
he should be constantly out of doors watching the sky, and yet observations 
on the clouds at regular and infrequent intervals will not throw much light on 
the constant changes which the sky covering exhibits. The Fellows may re- 
member that when, on a recent occasion, Mr. Ley lectured on clouds, he stated 
that he had then spent one-twelfth part of his waking existence in watching the 
sky. There are not many assistants at observatories who could say as much. 

Under 4 we may say that the question of the Vertical Distribution of Rain- 
fall has received an apparent solution by the investigations of Mr. Dines and 
Mr. Symons. 

The next two subjects are those to which Prof. Forbes himself paid special 
attention, but, excepting at Greenwich, the Earth Temperature does not 
receive much notice at our large observatories. The problem of the distribu- 
tion of temperature in the interior of the earth has recently had firesh Ugfit 
thrown on it by the results obtained during the piercing of the Mont Genis 
and St. Gothard Tunnels, and very lately from the remarkable data derived 
from the Gomstock Lode, Nevada. 

The pursuance of this subject, however, would lead us into geological 
speculations. 

Li the department of Badiation much remains to be done. We are appa- 
rently as far from a satisfactory actinometer now as we were forty years agd< 
The black-bulb thermometer in vacuo is certainly cheap and manageable, but 
no one who has ever used it is content with the results it yields. 

Atmospheric Electricity is studied but at a few stations, and those who httve 
had most experience with the different forms of apparatus will be the first to 
admit that it is still in the experimental, not in the observational, stage of 
investigation. 

The Aurora is frequently observed, but the concomitant magnetic pheno- 
mena are not now recorded at many meteorological observatories. Meteors 
are now considered to form part of astronomical inquiry. 

Lastly, the prospect of the regular use of balloons for observation is as yet 
nearly as distant as it was in 1840. 

Under Sedentary Observatiomf Prof. Forbes classifies all those which are 
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taken by private observers, corresponding to the tiociety's stations ; and here 
he particularly urges on observers that they should not confine themselves to 
the mere multiplication of simple registers, but should take up special series 
of observations such as those in the following category. 

*' 1. The temperature of the soil at small depths. If the difficulty of 
procuring long thermometers be an objection, water bottles may be lowered 
to different depths in separate tubes of wood sunk in a well, which is then 
filled up with earth or sand, and the temperature may be noted by a common 
thermometer on pulling them up, the openings of the tubes being well stuffed 
with hay or wool. 

'* 2. Temperature of mines, gcdleries, deep wells, overflowing or artesian 
wellsi rivers at various distances from their source and from glaciers, the sea 
and lakes at different depths and seasons. 

" 8* Modifications of temperature, + or — , immediately above the surface 
of the soil at different hours and seasons. 

'* 4« Decrement of temperature at different heights, and the modification 
of the annual and diurnal curves due to elevation. 

'* 6* A comparison of the different instruments for measuring solar radia- 
tion— ^Leslie's, Ctlmming's, Herschers, PouiUet*s. 

" 6* Observations on nocturnal radiation in different states of the atmo- 
SphetOt and towards different regions of the heavens (at the same angular 
olevation) ; comparison of the ethrioscope (especially the effect of metallic 
yeflectors in increasing cold, questioned by Pouillet) ; Pouillet's actinometcr ; 
the thermo-multiplier. 

" 7. The ascertainment, by barometric measurement, of the elevation of 
a number of marked points in the neighbourhood of the observer's residence. 
A combination of such local results would give the general configuration of a 
<k)untry. The levelling (by the barometer) of the course of rivers and a few 
of the most elevated points of the intervening mountain chains is most useful. 

'* 8. The i^elation of the boiling points of fluids, especially water and 
alcohol^ to the barometer, and the supposed anomalies mentioned by Hugi. 

'* 9i The curious anomalies in barometric measurements depending on 
ihe difference of temperature of the two stations. (Lenz and Galle), and per- 
haps on the direction of the wind. This is an important, and, in a favourable 
situation, not a difficult inquiry. 

« 10. Further comparisons of the dew-point and moist-bulb hygrometer 
are not necessary. But careful observations with the latter are highly desir- 
able under all possible circumstances. The curves of annual and daily dry- 
ness ought to be investigated, and the indications of the instrument reduced, 
not by the computation of ihe corresponding dew-pointy but by ascertaining 
(from Apjohn*s formula) the absoltUe and relative dryness of the air, i.e, the 
tension of vapour and the ratio to saturation. Experiments would still be 
desirable to ascertain the effect of a current of air in modifying the indications 
of the moistened thermometer. 

*< 11. To pursue experiments on rain-gauges at three stations vertically 
above one another, combined with hygrometric observations. 
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'' 12. To deduce from phenomena proofs of the remlving or radiating 
character of storms, or of the existence of both kmds. 

" 18. To multiply observations upon meteors, especially in Aagost and 
November. For this purpose nothing more is requisite than the combination 
of several intelligent observersi who should select particular portions of the 
heavens for observation, having acquired, by the aid of a globe or planisphere, 
a sufficient knowledge of the constellations, and who, being each provided 
with chronometers, should note (1) the time of appearance ; (2) the duration 
of the meteor ; (8) its magnitude and physical peculiarities ; (4) its direction 
and velocity of motion. 

" 14. From what has been said on the subject of atmospheric electricity, 
it will appear that almost every thing remains to be done on that subject ; he 
who proposes to enter on the field must be prepared to cope with the difficult 
ties of original investigation. 

" 16. Auroral phenomena. The divisionof them into classes (if possible)! 
of which probably the height, nature, and magnetic effects may be veify 
different. 

'' 16. Many of the departments of optical meteorology are well fitted foi* 
sedentary observation." 

The first two heads have ahready come under our notice. In 8 and 4 
Prof. Forbes treats of questions which are as yet far from being settiedi 
Under 4, where he speaks of the modification of the annual and diurnal curveMi 
we find, on reference to the text of his Beport, that the inversion of tempera- 
ture distribution, which occurs with anticyclones, was a phenomenon unknown 
in 1840. 

The suggestions on Radiation, both Solar and Terrestrial, are distinctly iil 
relation to experimental investigations, in contrast to regular observations, and 
a number of instruments now almost obsolete are specified. 

Coming to the next three heads, dealing with the barometer. We find thd 
widest difference we have yet experienced between the anticipatiotls of 1840 
and the realisations of 1884. In the warm recommendatioii of extensive 
barometrical surveying we see no hints of a suspicion that the fotmnhi iot 
barometrical reduction to the sea-level rested on a basis at all insedure, and 
yet the Fellows will remember that my predecessor in this chair thl^eW gifAte 
doubts on the admissibility of the whole proceeding. 

The idea of Hugi that the boiling point of water anticipated the indica^ 
tions of the barometer, while that of alcohol coincided therewith, has of 
course naturally turned out to be absurd. 

The investigations of Lenz and Galle on anomalies in barometrical 
measurements had reference to the determinations of the relative altitude^ 
of distant stations by means of the barometer, which naturally was found to 
vary with the season. This is now intelligible enoni;^ when we know the 
variations in mean pressure at the different seasons, and the relation of the 
barometer to the wind ; but it is very remarkable to find that Prof. GaUe, who 
attended to this latter relation distinctly, abandons all idea of connecting the 
barometrical differences with the direction of the wind, and attributes them 



146 SCOTi! — PBEfilDENT^S ADDBB^g. 

entirely to its temperature. It was not until the year 1858 that Prof. 
Adolph Erman (in Poggendorff's A^nalm, Vol. LXXXVITE.) gave the first 
statement of what is now known as Buys Ballot's Law. He was led to this 
discovery in his attempts to correct the formulfle for barometrical levelling. 

Under No. 10, 1 must only remark that the problem of a thoroughly satis- 
factory mode of eflfecting hygrometrical determinations is as yet unsolved. 
The suggestion put out by Prof. Forbes, of ascertaining the effect of a cur- 
I'ent of air in modifying the readings of a moistened thermometer, has not 
received as much attention in these Islands as it certainly deserves. 

In No. 12 we have a sign of the interest which was excited in 1840 by the 
great struggle between Bedfield and Espy, the champions of the circular and 
the centripetal theory of storm motion respectively. 

Under the head of Travellers' ObservationSf we have, in the first instance. 
Prof. Forbes* favourite subject, Earth Temperature, with the addition of 
observations on hot springs, which are certainly not legitimate meteorology. 
The rest of the suggestions are obvious ones for travellers at all times ; but 
the catalogue bears unmistakeable marks of theories and investigations 
which attracted more attention in the first half of the century than they 
io at present. 

'' 1. The temperature of the superficial soil between the tropics, which, as 
already stated, is generally constant at 1 foot deep, and represents the 
annual mean. Intimately connected with this is the important general 
question whether the superficial earth temperature coincides generally with 
that of the air, which is yet undecided, 

" 2. The temperature of springs, deep wells, and mines. The eleva- 
tion of these above the sea should be determined barometrically or otherwise. 
Where several springs rise near one another, the temperature of several 
should be recorded. It does not by any means follow that the largest springs 
alwaye give the best results. 

*' 8. Particular attention should be paid to those springs which appear 
to have a temperature above or below that of the air at the place. In the 
case of very hot springs it is very interesting to repeat the observation with 
the same thermometer or instruments which have been compared in different 
seasons and years. 

'< 4. Meteorological extreme$ have always a eertam interest which makes 
themVroifthy of preservation, whether they be of atmospheric temperature, solai* 
radiation, pressure, humidity, fall of rain* force of wind, or electric tension* 

'f 5. Daily observations of the barometer are valuable, especially in 
tropical regions, because there the calculation of heights may at once be com- 
pletely made without corresponding observations. By these means a 
traveller's route across a tract of country may be traced in section, and the 
value- of many of his local remarks greatly increased. 

** 6. Observations continued even for a few days in the equatorial parte 
of the globe suffice to determine approximately the diurnal fluctuation. The 
hours, seem to be every where nearly the same. 
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" 7. Optical meteorological phenomena of all kinds admit of being pecu- 
liarly well studied from the varying points of yiew in which the traveller is 
placed. The diameters of rainbows, halos, and corona, observed with due ac- 
curacy, and the abnormal phenomena which occasionally accompany these 
appearances, are facts of which as yet we possess but a slender stock. 
We may specify the following subjects of in(|uiry : — 

(a.) The colours of the sky, their optical composition, and con- 
nection with the hygrometrio state of the air. 

(b,) The polarisation of the clear sky (observed with Savart's 
polariscope), the position of the neutral points, its variations, and the 
cause of the inversion of the plane of polarisation. 

(c.) The diameter of the rainbow, and the contemporaneous meamrta 
of the distance of the supernumerary bow from the primary. The 
di^ance between the primary and secondary rainbow, measured from 
the brightest part of the red. (This last is an easy and important 
observation, especially if accompanied with a measure of the distance 
of the red of the first supernumerary bow from the primary red.) 

(d,) The diameter (in different direction) of the Great Halos, the 
condition with respect to polarisation of the parhelic circle, and other 
rarer appearances. 

(0.) The phenomenon of glorified aluuUncSf in all their particularsj 
and the state of polarisation of the successive rings. To compare tixe 
diameters of the direct coronaa and those by reflection formed in the 
same cloud. 
'< 8. The decrement of temperature in the atmosphere. 
*' 0. The force of solar and nocturnal radiation at different heights; the 
effect of atmospheric radiation in the day time in clear and cloudy weather. 

'* 10. The improvement of the theory and practice of barometric 
measurements. 
<* 11. The dryness of the higher strata of the atmosphere. 
'' 12. The formation of clouds, their structure and temperature (this last 
point is one of very considerable interest, viz. to compare the temperature of 
the air within a cloud with that of the comparatively dry surrounding air). 

** 18. The formation of storms^ especially thunderstorms, and the origin 
of hail. Perhaps no mountains in Europe are so well adapted for these 
observations as the Middle and Western Pyrenees." 

If we consider the subject which has attracted the largest share of attention 
of late years, it will be generally admitted that it has been the endeavour 
to gain a knowledge of the condition and movements of the atmosphere at 
the highest accessible levels. 

This has been attempted in three ways: by balloon ascents; by observa* 
iions of upper clouds; and by establishing mountain observatories. 

As to the first of these, it must bo admitted that but little has of late 
years been added to the knowledge gained by the ascents of Welsh and of 
Glaiflher more than twenty years ago. Subsequent ascents have been spas^ 
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modic, and have not been carried out on a plan sufficiently systematic to lead 
to results of high yalne. 

However, we must always remember that no ballooniist in a free ascent 
can have any exact knowledge of his altitude from time to time, inasmuch 
as he cannot be aware of the actual rate of diminution of pressure in the 
vertical direction at the time of his ascent, so that his barometrical readings 
alone will not tell him his level. 

It is also all but impracticable, at a reasonable expense, to repeat on 
ascent under different conditions of weather. If certain results have been 
obtained by an ascent in a calm, say at the centre of an anticyclone, it is 
not feasible to carry out an ascent to a similar height when the conditions 
are reversed and there is a high wind. Accordingly, any balloon observa- 
tions are always open to the objection that they represent more or less 
exceptional conditions, ue, a nearly perfect calm ; for the ' uncertainties of 
destination and descent are such that no one has yet made a successful 
ascent for scientific purposes when a strong wind was blowing. We must, 
therefore, abandon the hope of materially increasing our knowledge by free 
ascents. 

As to captive ascents, it is reasonably easy to repeat these on successive 
days, and at different hours of the day, but the elevation attainable is never 
great, and even a moderate wind aloft is sufficient to render an ascent with 
ordinary holding tackle impracticable. For scientific observations the idea 
of a moveable base, or cart, to follow the balloon and guide it, such as 
is used in ballooning for military purposes, is out of the question, for the 
operations must be carried on in the immediate vicinity of an observatory. 

The mode of observation which has been of late practised by one of our 
Fellows, Mr. Archibald, with considerable success, is available precisely 
where the balloon fails, for the very wind which sustains the kite renders 
the management of its rival difficult. The observations, however, which 
can be conducted by means of kites are limited in extent, for they must be 
such as can be registered automatically by apparatus of light construction. 

The observations of upper clouds, ** cirrus,*' are m&inly available for the 
purposes df weather study, and in this direction they have led to bril- 
liant results in the able hands of the Rev. W. Clement Ley. The great 
difficulty about them, however, is that they appear to demand a special gift 
of observing, for it seems nearly hopeless to impart by instruction to the 
ordinary observer the power of making accurate determinations of the 
formation and motion of cirrus clouds. 

Lastly we come to mountain stations; and these have attracted a large 
share of public interest, mainly owing to the necessary isolation of and 
consequent hardships endured by the observers. The absolute height above 
sea-level of most of the mountain stations is insignificant. Ben Nevis 
only reaches the height of 4,000, the Puy de Dome of 6,000, and Mount 
Washington of 6,000 feet, while the highest of all. Pike's Peak, is about 
14,000 ft. high, only 2,000 ft. higher than Leh in Ladakh, a city where 
observations are regularly taken. Many of these stations are not really 
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peak siaiions at all. The Great St. Bernard is, as many of the Fellows know 
well, any thing but a peak ; it is a pass with several higher points about it. 

A considerable nnmber of such stations have been organised on the Con- 
tinent of Europe, and the discussion of the records they yield has led Dr. 
Hann and others to most interesting conclusions as to the diurnal march of 
the various phenomena at different levels, and more especially as to the 
changes in the hygrometric condition and the temperature of the air by its 
passage over mountain chains. We have heard a great deal about Fohn 
winds of late. 

The popular idea of the utility of these stations is, however, that they are 
mainly of importance as weather reporting points. On this head I have 
made it my business to inquire of the chiefs of the different meteorological 
organisations in Europe and the United States, which possess such stations, 
as to what practical benefit their weather service derives from these reports. 

The outcome is scanty in the extreme, and as yet quite incommensurate 
with the cost and labour of maintaining the stations. General Hazen replies 
that no telegraphic reports are received from Pike's Peak, but that the infor- 
mation from Mount Washington is of considerable value in weather predic- 
tion for the adjacent New England States. 

From Europe the replies are less decided. Prof. Mascart says that the 
reports from the Pic du Midi are of value in givii^ early warning of floods 
in the low country, owing to the melting of snow. He also states that the 
reports from that station and from the Puy de Dome indicate shifts of wind 
before any signs of their approach are noticeable at the lower level. 

Dr. Hann for Austria and Dr. Bilwiller for Switzerland are more caatiooSi 
and decline to give positive replies. 

On one point all authorities are quite in accord, that the barometrical 
readings cannot well be used in forecasting. It is quite impossible to reduce 
the readings to sea-level from such elevations, and the endeavour, among all 
European meteorologists at least, is to reduce the readings at the upper 
station to one uniform level at a considerable height above the sea, say 
69OOO feet, and so to construct an upper plane of pressure and thus produce 
two isobaric charts daily, one for the lower, the other for the upper stratum. 

The bearing of this on the value, for forecasting purposes, of reports from 
an isolated station, like Ben Nevis, is sufficiently obvious. It is a very in- 
teresting fact to learn that the barometrical oscillations at the summit are 
particularly sudden and extensive, but no indication has yet been given of 
any mode of using such observations in forecasting. 

We are still likely, in Europe at least, to have to place our dependence 
mainly on reports from the Atlantic seaboard, and our hope mainly in the 
education of our reporters in the art of cirrus observation. 

The subject of the nature of hurricanes and cyclonic storms still continues 
to attract as much attention as it did nearly half a century ago. The most 
important practical additions to our knowledge have resulted from the re- 
searches of Dr. Meldrum and of the Indian Meteorological Department for 
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the Indian Ocean and Bay of Bengal, and of Padre Vines of the Havana for 
the West India hnrricanes of 1876 and 1876. 

The main characteristic of these investigations, as compared with previous 
studies of the same natnre, is that they have for the most part been carried 
on with the aid of simoltaneons observations, so that the amount of material 
available has been far more copious than that which the earlier investigators 
had at their disposal. 

In addition to the papers I have mentioned, Capt. Schiick, of Hamburg, 
has examined all the cases which he could discover in which one ship was in 
the central calm, and others at various distances and in various directions 
from that centre, in order to ascertain if the air really moved in a more or 
less circnlar course round that point. His results, as far as they go, — and 
they represent some thirty different cyclones, — do not show the perfect 
accordance of fact with theory which is believed to exist, so that positive 
assertions as to ascertaining the bearing of the centre from the direction of 
the wind at the ship must be received with caution. 

Padre Vines' paper is a very important document, for the storms discussed 
have moved along tracks within the area of the Signal Office system, so that 
the mass of observation available for tracing them has been copious. 

The most remarkable outcome of the inquiry is that these storms did not 
progress like a rotating disc of uniform diameter^ but that their violence and 
their extent waxed and waned, rising to a maximum more than once, and 
being far less intense in the intervals. Moreover these records throw light 
on a phenomenon which attracted much notice at the time of the St. Thomas 
Hurricane of October 1867. The storm began at that island at noon frt)m 
West-north-west, lulled at 1 .80 p.m. , and then raged with greater fury from the 
opposite pointy South-east, but only for one hour, in which the main damage 
was done, as many as eighty ships being lost or seriously damaged at St. 
Thomas alone. Now a coasting vessel which had left St. Thomas in the 
morning for one of the adjacent islands escaped the hurricane so completely 
that its crew did not know one had been felt. 

Prof. Eastman, of the U. S. Naval Observatory, in his report on the storm, 
estimates its diameter at the Island at about thirty-four miles; but it is 
evident that, for this coaster to have avoided it altogether, serious violence 
cannot have been exhibited for seventeen miles on all sides of the centre. 

Now in all three of the storms the Padre investigated he found that the 
storms varied much in intensity, the wind force being unequally developed 
on the two sides of the cyclone, and being always checked by the passage of 
the storm over land, as over the Island of Cuba, and again increasing when 
the system reached the open sea beyond. It is probable, therefore, that the 
fortunate coaster from St. Thomas scaled to the calmer side of the hurricane^ 
under the lee of the island, and possibly during one of the intervals of relaxa- 
tion of its intensity. 

The Padre also directs special attention to the great variations in direction, 
and extreme gustiness of the wind during the storm. 
The whole of the evidence seems to show that the general idea of a perfectly 
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circular eddy, sach as would be represented by Piddington's Btorm Oards, 
requires some modification. 

Vines' work is in Spanish, and it well merits translation into English ; and 
it may be hoped that some of the magazines may possibly reproduce it, at 
least in abstract, in our language. 

Another subject which has attracted much attention on the part of the 
public has been the endeavour to establish a correspondence between the 
periodicity of sunspots and the march of meteorological phenomena. The 
idea of being able to predict the character of individual seasons in this 
country or elsewhere, which conferred on this theory its great attractiveness, 
has apparently been aband(Hied by any but its most enthusiastic votaries, for 
the rude test of prediction is severe enough for most would-be prophets. 
The researches at the present time are, in the main, directed to the establish- 
ment of periodicity in barometrical and thermometrical waves or surges, ex* 
tending over immense tracts of the earth's surface, and of course inducing 
equally extensive modifications of weather. These inquiries involve laborious 
calculations and the preparation of copious tables, but it is not yet asserted 
that the recurrence of these surges can be used as a safe basis for prediction. 
In fact, the very nature of the connection between meteorological and solar 
phenomena has not yet been authoritatively demonstrated. 

Time would fail me if I were to attempt to treat of the modem development 
of Meteorology, Synoptic Weather Study, but it may be of interest if I say a 
few words on a grand meteorological undertaking which has been carried out 
to its full end with brilliant success, though the founder of the scheme was 
not spared to witness the realisation of his darling projects. I allude to the 
circumpolar observing stations on the scheme of Carl Weyprecht, of which 
twelve were in operation in the Arctic and two in the Antarctic regions 
during the interval from August 1882 to August 1888. Of all these parties 
one only, the Dutch Expedition to the mouth of the Obi, failed to reach its 
destination, as described by my predecessor last year ; with the exception of 
one Bussian seaman frost bitten on Nova Zembla, the only loss of life was 
that which occurred with the expedition under Lieut. Greely to Lady Franklin 
Bay, Smith Sound. The tragic history of this party will be fresh in your 
memory, and I need not dwell upon it. 

At the Meeting in May I had the honour to lay before you a brief notice of 
the proceedings of the Conference held at Vienna last Easter to decide on 
the form of publication of the results, and at the same Meeting we were 
honoured by the presence of Lieut. Bay of the U. S. Signal Office, who had 
been in charge of the Second U. S. Expedition to Point Barrow. 

I am glad to say that by the last information I have received, the discus- 
sions, both meteorological and magnetical, are in a very advanced stage, and 
there is every reason to expect that by the end of the present year this great 
undertaking will have been brought to a successful issue by the complete 
publication of its results. 

As to actual synoptic work in connection with this scheme, I may announce 
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that not only will the North Atlantic weather be charted daily for the year by 
the Meteorological Office, but the Soath Atlantic will for the* first time be 
similarly treated, by the Deutsche Seewarte, under Dr. Neumayer. 

In conclusion, I have only to wish the Society good speed for the year we 
have just begun. The Balance Sheet which has been placed in your hands 
shows you that our financial position is satisfactory, and that the action of the 
Society in increasing its subscription was prudent— to quote the phrase of the 
Beport. Let us hope that with our pecuniary prosperity we shall not grow lazy. 

There is, however, one development of luxury in which not only your 
President and several of the Council, but above all the Staff, are desirous of 
indulging, that of more commodious apartments for the Society's Offices — 
if such can be found, ^rs%, at a reasonable distance from this Institution, 
where we have been so generously entertained for many years, and where we 
hope to be permitted to remain ; secondly ^ at a reasonable rent; and thirdly ^ 
though last not least, as we all feel years advancing upon us, at a reasonable 
elevation above the street. 



APPENDIX. 

The following is a list of the names of the gentlemen to whom I am 

indebted for lists of the Stations in foreign countries : — 

AUSTRU-HUNOART. 

Austria Dr. J. Hann, Vienna. 

Hungary Dr. Guido Schenzl, Buda-Pesth. 

Belgium M. Lancaster, Brussels. 

Canada Mr. Carpmael, Toronto. 

Ceylon M%jor Clarke, B.A. 

Denmark Dr. Paulsen, Copenhagen. 

France Professor Mascart, Paris. 

German Emnire ( ^'* Hellmann, Berlin. 

^ ( Geheimrath Neumayer, Hamburg. 

Bavaria Dr. von Bezold, Munich. 

Saxony Dr. Schreiber, Chemnitz. 

Wiirttemberg Dr. Meyer, Stuttgart. 

Italy Prof. Tacchini, Bome. 

The Netherlands Prof. Buys-Ballot, Utrecht. 

Norway Prof. Mohn, Christiania. 

Portugal Capt. J. C. de Brito Capello. 

Russia His Excellency Dr. Wild, St. Petersburg. 

Finland Dr. Nordenskiold, Helsingfors. 

Spain Dr. A. Arcimis, Madrid. 

Sweden Dr. B. Bubenson, Stockholm. 

Rmtzerland Dr. Billwiller, Zurich. 

The United States General Hazen, Washington < 
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STATIONS OF THE SECOND ORDER. 



BUBOPS. 

AUSTRIA-HUNGABY. 
L-AUSTRIA. 



Station. 



Admont 

Adelsberg .... 
Aggsbaoh • • . . 
Althof en .... 
AuBsee (Alt) .. 
Anssee (Markt) 

AiiBsig , 

Baden 

Banjalnka •••« 
Babzdobt . . • , 

Biela 

BieUtz 

Bistritz 

Bleiberg 

Blndens 

Bochnia ••..., 
Bodenbadi .... 

Botzen 

Bregenz 

Brizen 

Brack 

Briinn 

Brzezany • • • . 
Bnoharest .... 

Bndna.fc, 

Carlsbad ••••.. 

Cilli 

CligBa 

Coredo.. ••••., 
Comat .••••« 

Caslan 

Cbjlcow ••••.. 
Cnraola •••••. 
Gzerniohow 

CZBBMOWITZ 

Datschitz .. 
Dentflohbrod , 
Dolnja Tazla < 
BombinK . . 

EOBB 

Feldkiroh • . 
Feldflberg . . 

Fleiss 

Florian .... 
Freistadt . . 
Gastdn (Bad) 
Georgen, St. im Attergan 
Qeorgen, St. am Langssee 
Oleicbenberg 

Gorz 

Qraz 



• • 



o 



2 
2 
2 

2 

2 

2 

2 

2 

2 

Z 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

I 

2 

2 

2 

2 

I 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 




o / 

47*35 
45-48 
48-18 
46-52 

47*39 

47*37 
50-40 

48*1 

44-46 

50-25 

49*49 

49*49 
49-24 

46*37 
47*9 
49*58 
50-46 

46*30 

47*30 

46*43 

47*24 
49-11 

49-27 

44*26 

42-22 

50-13 
46-14 

43*33 
46-21 

46-41 

49*57 
50-4 

42-59 

49*59 
48-17 

49*5 

49*36 

44*32 

47*24 

50-5 

47*14 

48-45 

47*3 

48-13 
48-31 

47*7 
47*56 

46-47 
46-53 
45*57 
47*4 



Long. 



£ 

O I 

14-28 
14-18 

15-25 

13*58 
13-46 

13-47 

14-2 

15-44 

17-12 
17-6 

18-33 
X93 
17*40 
13*40 

9*49 
20-26 

14*12 

ZI-21 

9*45 
"•39 
Z5-16 

16-36 

24*58 

26-5 

18-17 

12-53 
15-16 
16-31 
1 1-5 

12-53 
15*22 

19*57 
16-38 

19-41 

25*56 
15-26 

15*35 

18-43 
9-15 

12-22 

9*36 
16-45 
12-55 
14-23 
14-30 
13-8 
13*29 
Z4-26 

15*55 

13-37 
15-28 





I 



Tears* 
Obseryationi. 



ft. 

2040 1853-69, 77- 9 

18141849-57,71.2^9 

768 1878-84 

2310 1849-64 

3107 1850-84 

2149 Z851-84 

502 1877-80 

775 various. 

558 i88o-«4 

847 Z868-84 

545 1859-^ 

1 129 Z873-84 

1053 1863-84 

3012 1874-84 

1903 1856-73 

741 1860-63, 76-84 

459 1848-84 

863 1850-84, irreg. 

1345 1869-84 

1870 1878-84 

1608 1875-84 

692 184^-84 

896 1872-80 

288 Z858-61 

39 1874-75 

1339 1875-84 

764 1852-84 

1 1 16 1870-78 

2723 1878-84 

3501 1870-^ 

919 1852-84 

722 1848-84 

30 1855-68 

738 1876-84 

844 1853-84, irreg. 

1522 1864-84, irreg. 

1394 1848-72 

892 1879-84 

1519 1863-70 

1516 1863-84 

1493 1875-84 

787 i876-«4 

8990 1870-76 

965 1864-84 

1883 i877-«4 

3356 1854-84 

Z847 1860-84 

1936 1876-84 

9741861-65, 78-84 

308 1870-84 

1129 1853-84 



Where Published. 
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Qresten 

Omaebsah 

GntenateiD < 

HaUein 

Hell 

Heiligeablnt , 

Hradiscb 

iliitteubeTS , 

Jaroalaw > 

lelan 

IboU 

Innsbruck ■ ■ . 

Jodtownik I 

JosepbBtadt , 

Jndecburg 

Eaaden 

K«UsDbere 

EaUuboig I 

Eammer 

Kirchdort 

Klmbnfcbth 

Knapponbere 

Komeaburg 

Kotzobeadz 

KHeuai(6i!STEi( . . . . . 

Sromau 

Srynioa 

Xutt«Dplan 

XiAUilCH 

Iiombreobt, SI 

Landcok 

Lardaro < 

Leitmerita 

Lbuubbq 

Looben 

Lksini -... 

Liebwerd jTetBclien) , 

Jiioaoba 

Lin! (FralnbBi^) ■ . 
Liisa (Lighthouse) , 

IX)B0H1TZ 

Lnlling 

Uorbure 

Maria. Bt. 

Mariabruna 

Marlenberg 

Uardo, St. 

Meik !!!!!!!!!. !!! 

Miehele, St 

Modline 

Mollbriickcn 

Hoator ,,. 



480, 



1855-61 
1874-34 
1873-84 
1869-78 
i87fr4l4 
J51-84 irreg. 
1B74-84 
1877-84 
I866-B4 
1876-84 
1873-84 
1875-77 
1866-84 
1876-84 
1876-B4 
1862-84 
1876-84 
1870-84 
1854-58 



1879-84 

'855-77 

18+8-84 

342g| 1876-84 

1869-76 

1854-58 

1875-84 

L 866-84 irreg- 



1867-84 
.877-84 
1877-8+ 
1850-84 
1867-84 
■871-75 
1867-79 
1852-84 



1878-84 
1858-84 
1869^5 
i353~Si> 
1879-84 
1851-8+ 
1872-8+ 
1866-8+ 
1858-70 
.863-66 
1854-58 
1871-72, 78-79 
1858-8+ 

r86i-8+ 
■854-77 i"eg- 
1855-69 ineg. 
187S-84 
1875-84 
1878-84 
187^-84 



Wheie Published. 
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MOniasohtig ..., 
Nennfcirohen . , . . 
Hen Sftudeo .,., 

NeuBUdt 

NeutilBoheiii .... 

Obermais 

Oberhollabrnn , , 
OberleiteDBdarf . . 

OBUtOlPIXL 

Ostrawiu 

Pftieibaoh 

Paul, SI 

Feter.St. 

Fettau 

PUsan 

PUn '.'.'.'.'.'.'.'.'.'. 

Pola 

Policka 

Piigraten 

I^MRID 

Prizbrem 

Ponta d' Ostio . . 

StS^OMSt 

Baudoitz 

Beichenaa 

Beiohenberg ,.,, 



Bonegg 

BoTSreto . . . , 
BndoUawertb . . 
Bnstaolink ,,,. 
Rzesiov 



SALzanna . 

BCHAFBBMO . 



Scheiba 

S^Iaggenwald ,, 
Schmittenbobe . 

Bohneebeig 

SchSnberg 

Seoftenberg . . . . 

8«retto 

SiUwER 

StanisUa 

Steranies 

Sttji , 

Stnben 

Tabor '.'.'.'.....',. 

Tamopol 

Tarnow , 

TuDtere 

Tntii 



4Q, 



2iS 1853-76 iraeg. 

17 1| 1863-69 

r)7.S 1877-84 

77,^ 1876-84 

J7.,' 1876-84 

119 1870-7+ 

>T.,, 1870-84 

J14 1867-8Q 

;„6 1848-84 

{ivS 1872-84 

)27 1858-60 

zyjl 1848-80 

i93l 1850-78 

ig2: 1864-84 

=6.,1 1848-84 

:7 a. 1875-84 

1.15, '851-57 

M5 1875-84 

[U5 1864-84 

Jj, 1872-^ 
252 1856-79, irreg. 

359 1848-84 

;05 1874-84 

[,50 1873-84 

2 id. 18GS-S4, ineg. 
.19 1851-75, irreg. 
-.J51 1872-75 
-.^ij 1865-84 
lyS 1865-84, irreg. 
J 76 1869-84 

755 1879-84 

i'^d- 1861-69 

;i;' 1865-84 

.15 1866-71 

767 1853-84 

7SS 1856-77 

^9:? 1853-84 

,.,0' 1848-84 

7^15 1879-84 

SI- 1B70-84 

^5" "873-75 

oyu 1860-64 

Sin 1875-79 

.hS 1879-84 

7;. 1876-78 

■ "ir, 1865-84 

i-s 1848-69 

1 16 1873-79 

4iS 1875-77 

;'5 1849-54.77-79 
1B73-84 
1878-84 
1872-78 
1875-84 
1873-84 
1861-84 
1877-84 
1875-B4 
1872-80 1 



When PnUUied. 



HBW BBBIBS, — TOL. Xl< 



166 
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I. AUBTBIA— CofittniMa. 



Stotion. 



Tesohen 

Toblaoh 

Trent 

Tbisstb 

Troppan ». 

TOffer 

Tarrach ».. 

Untenohftfler Alpe .... 
Vent 

ViEHNA 

Wiener Neustadt 

YinkoTioe • . . • . 

Wadowioe ••.... 

WeisBwasBer •• 

Wieliokza 

Wilten 

Windudhganten 

Winterberg 

Wittingaa 

Wolfgang, St 

Zara 

ZellamSee 

Zloczow 

Znaim 

Akna Szlatina 

Apatin 

Arad 

Arva y&ralja • . . . . 

Ba6b 

BAo8.Foldy6r 

Baja 

BuKonyb^l 

Balatonliired ••••«••. 

BeloY&r 

B^nyiu 

Besztercze ..• ••.. 

BeazterczebAnya (Nen-) 

Bohl) ; 

Boroety&nkfi 

Bra886 (Kronstadt) .... 

Bro6d. • 

Budapest 

Bnzito 

GsAktornya 

C8fk-8omly6 

Debreczen •••••• 

D6va 

Dobr6o8 

Edel6ny , . . , 

£ger(£rlaa) 

Epeiies 

E8z6k 

Etztergam (Oran.) . . . . 
Fel86 L0 (Obersohatzen) 

Fels6Vi886 

FlUMX... 



2 
2 
2 
Z 
2 
2 
2 
2 
2 
I 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



Lat. 



N 

O / 

49*45 
46-44 

46-6 

45*39 
49-56 

46*10 

46-58 

46*29 

47*9 
48-14 

47*49 

45*17 

49*53 
50*30 

49*59 
47*16 

47*43 

49*3 
49*0 

47*44 

44*7 

47*19 
49-48 

48*51 



Long. 



2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 



2 
2 
2 
J 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
I 



47*57 
45*40 

46*11 

49*16 
48*19 

45*33 
46*10 

47*^5 
46*58 

45*55 
48-50 

47*7 

48.44 

47*H 

45*39 

45*9 
47*30 

45*39 
46*23 

46-21 

47*3* 

45*5* 
48-44 

47*9 

47*54 
49-0 

45*33 
47*47 
47*1 8 
47*43 
45*17 1 



E 

O / 

8-8 
2-13 

1*7 
3*46 

7*54 
5*12 

3*53 

4*32 
0*29 

6*22 

6*15 

8*18 

9-30 

4*48 

20*5 

o*53 
4*20 

3*46 
4*46 

3*27 
4*45 
2*49 

24*55 

16*3 






ft. 

991 

4108 

846 

85 
912 

735 

4147 

3488 

2900 

666 

883 

177 
879 

997 

814 

1926 
1978 

2349 

1434 
1814 

72 
2444 



Years* 
Observations. 



896 
948 



1859-73 
1869-84 irreg. 

1856-78 irreg. 

1848-84 

1876-84 

1876-84 

1874-84 

1877-84 

i866<72 

1848-84 

1858-76 

1869-71 

1876-80 

1865-84 

1876-84 

1855-70 

1877-84 
1848-84 irreg. 
1874-80 
1875-84 
1854-71 irreg. 
1875-78 
1864-84 

1873-79 



Where PaUished 



Jahrb. d E.E. Cent. Anst. 
f. Met. n. Mag. 



»i 
fi 
II 
II 
II 
II 
II 
II 
II 
i» 
It 
II 
II 
If 
II 
It 
II 
It 
II 
II 
II 
II 
II 



II 
II 
II 
11 
II 
II 
II 
ti 
II 
II 
II 
II 
11 
II 
II 
11 
It 
It 
ti 
II 
II 
II 
II 



II. HUNGABT. 



23*52 
18-59 
21*19 

19*21 

17-52 

20-2 

18-57 

17*44 

>7*54 
16-54 

19-46 

24-30 

19-9 

16*15 

25-31 

181 

19*2 

21-37 

16-26 

25-48 

21-38 

22-54 

19-42 
24-38 

20*23 
21*15 
18*42 

18*45 

16-16 
24-24 

»4*»7 1 



971 
305 
440 

1644 
682 

33» 
364 

853 

479 

459 
1801 

1257 

1217 

2005 

1818 

328 

502 

443 

558 
2320 

453 
633 

1831 

420 

568 

856 

315 

381 

1 184 

158J 

75 



1872-73, 82-84 

1882-84 
1866-76, 79-84 

1849-84 
1873-76 
1881-84 
1874-84 
1874-84 
1874-84 

1872-74, 78-80 
1882-84 

1864-84, irreg. 

1855-84 

1876-84 
1848-63, 66-74 
1869-71, 80-84 
1841-48, 61-84 
1872-75, 83-84 

1871-84 

1873-84 
1853-84 
1878-84 
1882-84 
1858-63 
1850^84 
1860-84 

1859-84, irreg. 

1852-60, 70-73 
1857-70 
1881-84 

1860-62, 68-84 



Jahr. E. Ung. Cent Anst. 



II 
II 

II 
II 
•I 

19 
fi 
II 

II 
II 
II 

II 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 



II 
4 

It 

4 
II 

II 

II 

II 

II 

If 

II 

II 

4 
II 

i 

11 

»• 

II 
4 

II 

II 
If 
It 
• I 
II 
II 
II 



Manuscript 2. 

Jahrb. E. ung. C. A. 3. 



If 
II 



II 



II 



Pabl. E. E. ost. c! A. 
Jahrb. E. Ung. C. A. 
II II 
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11. HUNGABY— CoiKinMfJ. 



Station. 



TogtiiBa .•• 

Foldy&r (Marienbnrg) ,. 

Goepid 

Gdrg6ny 

Gyiila-fej^&r (Carls-) 

bnig) ] 

H6dmez6-y&8&rhel7 .... 

Htkszth 

Ipolys^ 

J&Bzber6ny 

J&8zf6nyBzajr6 

J&Bz6-Yia 

Kaloosa ,,,• •••.. 

KapoBv&r 

Eaasa (Kaachan) ...... 

Kecskemet 

Ktem&rk 

Eeszthely ••. 

Kig-B6f 

KiaCzell 

Kia Satap&r • • . • . 

KoloBV&r (Klauaenburg) 
Kom&rom (Komorn) .... 
Kormoozb&aya (Krem- \ 

nitz) ) 

K&toB (Erenz) 

KAr36(Nagy) 

K5r08inez6 

Koszeg (Gfina) 

Lepoglava • • . • 

L^va • 

Lippa • 

Lipt6 Ujv&r (I&adek) .. 

Lokre 

IiOBonoz • • 

Lfiose (Leutaohaa) 

Logos • . ^. 

Magyar O Y&r (Ung.) 

Altenbnrg) / 

M&rmaros-Szigeth .... 

MaroB-V6s&rbely 

Medgyes ^ediasch) .... 
Hehadia (Herooles f {hrdfi) 

Meztfhegyea .... 

Mitrovioa ..•..•.••«.. 

NagybAaya 

Nagy Eanizaa 

NagyMib&ly 

Kagyazeben (Her- \ 

mannatadt) f 

Kagy Szombat (Tyman) 
Magy Ytoul (Gross- j 

wardeio) i 

Nedan6cz 

N6met.B61y 

Ny^k 

Nyiregyb&za 

Nyitra (NeQtra) 

OGradiska 



2 
2 
2 
2 
2 
2 
2 
2 



Lai 



Long. 



45-S» 

4S'49 

44-33 
46*46 

46-4 

46-25 

48*10 

48*4 

47*30 

47*35 
48*41 

46*32 

46*22 

48-43 
46*54 

49-8 
46*46 

47*30 

47*16 

45-4* 
46*45 

47-46 

48-43 

46*1 
47*2 
48*16 

47-H 
46*13 

48*13 

46*6 

49-2 

45-21 

48*20 

49*1 

45'4i 
47'S3 

47-56 

46-33 
46*7 

44*54 
46*20 

44-58 
47*38 
46*27 
48-46 

45-47 
48*22 

47*3 

48*36 

45*58 

47* H 

47*57 

48*19 

45*9 



24*58 
25*36 
15*22 
24*52 

a3'35 

20*20 
23*18 
18*56 

19*55 

19*43 
20*58 

18*58 

17*48 

21*16 

19*41 

20*26 

17*14 

18*5 

17*9 

19*19 

23*34 
18*9 

18*55 

16*32 

19*47 

24*21 

16-32 

16*3 

18*36 

21*42 

19*43 

14*45 
19*40 

20*29 

11*55 

I7'i6 

»3*53 

H*35 
24*22 

22*23 

20*49 

19*37 

»3*35 
17*0 

21*56 

17*35 

21*57 

18*17 
18*31 
18*40 
21*43 
i8*5 

17*15 






Tears* 
Obseryations. 



ft. 
1430 
1673 
1864 
1381 

824 

292 

55» 

472 

328 

358 
896 

338 
466 
709 
440 
2070 
384 
650 
449 

305 
1201 

381 
1818 

5»5 

377 

ai39 

9i5 
860 

509 

433 
2139 

2362 

689 

1083 

4*7 

410 

886 
1 122 
1116 

5*5 
325 

295 

745 

545 
404 

»355 
486 

446 

584 

443 
404 

397 
564 

335 



Where Poblished. 



Jahr. E. Ung. C. A. 



1882-84 

1876-84 

1867-69, 73-84 

1883-84 

1862, 75-84 

1877-84 
1881-84 
1875-84 

1877-84 
1865-66, 69-72 

1882-84 

1871-84 

1879-84 

1857-60, 67-84 

1873-81,1884 

i853r84 

1871-84 
1873-80, 1884 

1876-84 

1882-84 

1865-84 
1857-84, irreg. 

1872-84 

1866-84, irreg. 

1876-78 

1881-84 

1871-84 

1881-84 

1866-83 

1881-84 

1882-84 

1874-77 

1864-77 

1853-67 PabL E. E. oest. 0. A. 
1858-65, 77-84 Jabrb. E. nog. G. A.* 

1866-85 



(» 

f« 

t> 

t* 

fi 
tf 

*i 

>\ 
•I 
tf 
t« 
•* 
•* 
*f 
It 
t* 
II 
If 
If 
If 
If 

If 

II 
II 
II 
ti 
II 
II 
II 
II 
It 
II 



fi 
I* 

ft 

n 
If 

fi 
II 

If 

II 

4 
II 

II 

II 

If 

If 

It 
4 
»f 

II 

ft 

II 

fi 

i 
If 

4 
If 

II 

i 
tl 

II 

•1 

II 

tf 
t 
If 

ft 

ft 

If 

4 
It 



1876-80 


ft tl 


1878-84 


It It 


1856-74, 78-84 


• 
»» ft 


1854-56, 1884 


ft tl 


1874-84 


It II 


1881-84 


II II 


1875-84 


It It 


1873-84 


ft ft 


1871-84 


f» II 


1850-84 


• 
It ft 


1854-60 


Pnb. E. E. 5st. G. A. 


1871-83 


Jahrb. E. nng. G. A. 


1866-84 


II If 


1881-84 


ft ft 


1879-84 


ft i« 


1866-84 


• 
tl ft 


1857-701 7*-84 


It i» 


11853-84, irreg. 


19 f> 
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II. HUNGABT— Continued. 



Station. 



u 

o 



) 



••*••• 



• • • • 



607alla 

6hegj (Altgebirg) . . 

Oravicza 

Orsova 

P&ncsova 

Pannonhalma (Mar 

tinsberg) 

P&pa 

P6c8 (Fiinfkirohen) 

P6c8ka 

Petrozs^ny .••.•••. 

Pohorela 

Posony (Presburg) 
PriYigye (Privitz) 
Bakov&oz bei Karlstadt 
Bohonoz ^cbnitz).... 
Boz8ny6 (Bosenan) .... 
Buszkab&nya (RuBkberg) 
B&rospatak . . 
SegesT&r ^Sch&ssbarg) . . 
Selmeczbanya ) 

(Schemnitz) ) 

Bopron (Odenburg) 

8z&8z-B6gen 

Szathm&r • 

Szeged (Szegedin) .... 
Sz6kely-Udyarhely .. 
Sz^kes-f eh6rT&r (Slnhl 

weiBsenbarg) 

8z. Gottbard 

Szepes-Igl6. « 

Szinnev^r Polyana 

Szolnok 

Szolyva 

Szombatbely (Sieinam 

anger) 

Szomolnokb&nya 

(Sobm5Initz) • 

Sztavna ••....• 

Tata(Toti8) 

Temesv&r 

Tokay 

Topanf alva ....•••. 

Trenos^n 

Ui T&trafiired 

U]Yid6k (Nensatz) . . 

Ongy&r • • • 

Valeam&re ..••• 

V&s&roB N6m6ny .... 
Yereczke {Ma6) ...... 

Yeszpr^m 

Wallcndorf 

ZJlqbJIb ( Aobam) .... 

Zavalje 

Zeng (Senj) 

Zimony (8emlin) .... 
Zsarn6cza 



1 



• • •• 



1 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 

2 
2 
2 
2 



2 

2 

2 

2 

2 

2 

2 

2 

2 

21 

2 

2 

2 

2 

1 

2 

2 

2 

2 



Lat. 



N 

o / 

4rS3 

48-50 

45*2 

4442 

44-52 

47'33 

47-20 

46-6 

46-10 

45**5 
48-51 

48-9 

48-47 

45-29 

46-18 

48-40 

4S'34 
48-19 

46-13 
48-27 

47*41 
46-47 

47*48 
46-15 

46-18 

47'" 

46-58 
48-56 

48-35 
47-10 

48-27 
47'i4 

48-44 

48-59 

47*39 

45*4« 
48-8 

46-21 

48*54 
49-8 

45*«5 
48-36 

46-0 

48-8 

48-46 

47-6 

47*9 

45*49 

44*45 
45-0 

44-50 

48*29 



Long. 



E 

18-12 

19-7 
21-44 
22-25 
20-39 

17-46 

17-28 
18-14 
21-4 
23-23 

20-2 
17-6 
18-38 

'5*34 
16*26 

20-33 

22-28 

21-35 

24-48 

18-54 

16-35 
24-40 

*»*53 
20-9 

25-18 

18-25 

16-16 
20-3 5 

23-42 

20-12 
22-59 

16-37 

20-44 

22*42 
18-18 
21-14 
21*25 

23*3 

18-3 

20-12 

19*50 

22*18 

22-15 

22-19 

23-6 

I7*55 
24*38 

'5*59 
15-50 

14*54 
20-24 

18-43 






Years' 
ObfierTations. 



ft. 

364 

1595 
879 

X74 
259 

928 

512 

853 
348 

2044 

2264 

505 
922 

377 
1125 

1066 

1194 

404 

1 102 

2024 

538 
1230 

476 

289 

1565 

364 

761 
1526 

a533 
371 

676 
725 

1844 

1243 

528 

338 

x8oi 

745 
3294 

276 

463 

538 
381 

1483 

755 
1184 

535 
1070 

118 

246 

738 



Where Published. 



1872-84 Jahrb. E. Ung. C. A. 

1882-84 

1866-84 

1860-61, 71-84 

1859-69, 79-84 

1856-60, 74-84 

i874-79f 1884 
1853-58, 7«-84 

1881-84 

1876-84 
1873-84, irreg. 

1850-84 

1873-84 
1872-74, 82-84 

1866-71 
> 855-84, irreg. 

1860-84 

1872-81 
1855-84, irreg. 

1848-84 

1856-62, 65-82 

1867-78 
1865, 66, 74-84 
1854-61, 64-84 

1874-84 

1876-78 

1875-76, 78-84 
1873-84 
1881-84 
1876-84 
1874-79 

1864-84, irreg. 

1879-84 

1881-84 

1877-84 

1873-84 

1879-84 

1882-84 

1873-84 

1880-84 

1874-84 

1872-84 

1882-84 

1879-84 

1871-73 
1860-64, 1884 

1853-63 Publ. K. K. 6st. C. A. 
1857-59, 62-84 Jahrb. E. ung. C. A.* 

1853-61 Publ. E. E. Ost. 0. A. 

1869-84 I Jahrb. E. ung. G. A.* 

1854-58 IPubl. E. E. dst. 0. A. 

1881-84 jjabrb. K. ung. C. A. 










m 




* 








• 








« 
















• 












• 









. 




^ 

















« 




• 



























t 



























M 



»» 



» 
























































KoTK.— The obaenrations of the stations marked witii an asterisk for the years preceding 1871 are given in Ul9 
JmkrhUchem and UebtnUkttn dtr Witterung of the Austrian Central Offloe. 
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III. BELGIUM. 



Station. 



AlOBt 

Antwerp 

Arlon 

Bastogne 

Bonrg-L6opold 

Bbussbls (Ob8.) 

Oarlsbonxg 

Gheroin 

Chimay •••... 

Ck>iirtrai 

Dinant 

Fumes 

Gemblouz • 

Ghent 

Hasaelt 

Herentiials 

lEieghem . • • 

Jalhay 

Habay-la-nenve 

Herye 

Lamortean 

Lebbeke ,. 

Lens • . , 

Les Walefles 

Lenze 

Lxkaz 

Lierre •••••.. 

Louvain 

Maeseyok 

Haldeghem 

MATche ..••..•• 

Mechlin 

Mons • 

Namnr . . , 

Obtend •••••••••••••• 

Oatin 

Philippeville ••••.•••.. 

Poperinghe 

Rons 

Somerge • 

Stavelot 

St. Hubert 

Sk. Trend 

Tihange ••••• 

Tirlemont ..•••••••••• 

Tonrnai 

Tumhout 

Ucde • 

Yerviers ( Yille) • 

VielSalm 

Wasseiges 

Westmalle 

Wesihinder Lightship . . 

WeUe 

W6pion 

Wielingen Lightship . . 



Lat. 



Long. 



1 

2 
2 
2 
2 
I 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
I 
2 
2 
2 
2 
2 
2 
2 
2 
Z 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



N 

50-56 
51-13 

49*40 
50*0 

51-5 
50-51 

49*54 
50* 1 1 

50-3 

50-50 

50-16 

S«'4 
50*34 

51*3 

50-56 

51-11 

50-55 
50-37 

49-42 

50-38 

49-32 

51-0 

50-33 

50-39 

50-36 

50-38 

51-8 

50-53 
51-6 

51*12 

50-14 

51-2 

50-27 
50-27 
51-14 

50-33 
50-12 

50-51 

50-27 

517 

50-24 

50-2 

50-49 
50-32 

50-48 

50-36 

51-19 

50-51 

50-36 

50-37 
50-17 

50-38 

51-18 

51-23 

50-54 
50-24 

51-24 



E 

O / 

4-3 
4-24 

5*48 

5*43 

5*15 
4-22 

5*8 

5*51 
4-19 

3-16 

4*55 

2-40 

4-42 

3*44 
5-ao 

4-50 

3*13 
5-58 

5*38 

5-48 

529 

4*8 

3*54 

5*13 

3*37 

5*33 

4*35 
4-42 

5-48 

3-28 

5*21 

429 
3*57 

4*51 
2-55 

4*5 » 

4*33 
2-44 

4-26 

3*34 

5*56 

5*23 
5-11 

5-16 

4-56 

3-23 

4-57 
4-20 

5*5* 

5*53 

5*55 

5*0 

4-41 

2-28 

4-3 

4*5* 

3*15 



P 

I 



ft. 

33 

13 

1450 

1641 
164 

187 
1299 

1371 

787 
66 

3«5 
16 

505 
33 

«3i 
46 

49 

95' 
1312 

942 

633 
16 

181 

5*5 

148 

213 

98 

"5 
20 

771 
36 

148 

279 

59 
581 

951 

56 

381 

49 
919 

144 
194 

279 

154 
66 

82 

295 

541 

837 
1148 

443 
62 

o 
56 

591 
o 



Tears' 
Observations. 



5 
8 

12 

6 

5 

53 

4 

2 

»5 
6 

6 

II 

4 
48 

9 
6 

5 
8 

I 

I 

8 
8 

3 

24 

2 

39 

4 

*3 

9 
6 

3 

9 
8 

22 

26 

2 

5 

6 

1 

8 
II 

3 
6 

4 

2 

3 
6 

5 

8 

8 
8 

7 
8 

5 

2 

3 
5 



Where Published. 



Annales de TObs. Boy. de 

Bmxelles. 

M6moire8 de rAcad6niie» 



M 

If 

ft 

tf 

ff 

ff 

>» 

fl 

»» 

If 

II 

If 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

tl 

I* 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

If 

fl 

II 

If 

II 

II 



II 



It 
II 
II 
II 
II 
II 
II 
fl 
ft 
fl 
II 
II 
II 
II 
II 
II 
II 
fl 
II 
I* 
II 
tt 
ft 
fl 
II 
II 
fl 
If 
If 
t* 
ff 
ff 
If 
If 
• I 
tf 
If 

n 
II 
If 
ff 
If 
11 
If 
tf 
If 
ff 
ft 
fl 
t» 

M 

ff 

tl 
If 
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SCOTT — PRESIDENT B ADDRESS — APPENDIX. 



THE BBITISH ISLEB. 



IV. ENQLAND. 



Station. 



3 

6 



• • * 



Aldershot ••••..• 

Allenheads 

Alnwick ......... 

Aspley 

Andley End 

Babbacombe 

Banbury •••.... 

Barnet 

Barnstaple 

Bath 

Bedford 

Belvoir Castle • . . 

Bicester 

Blackheath 

Bolton .••...••... 

Boston 

Boamemonth • « . 

Bradford 

Brighton 

Barghill, Hereford 

Bnzton 

Bywell . . . • 

Calcethorpe 
Cambridge . 
Cardington. 
Carlisle . . . 
Carmarthen 
Caterham . . . < 
CheadlCf Tean 
Cheltenham •. 
Chester . . . . . , 
ChigwellBow.i 
Chorohstoke .. 
Clifton, Bristol 
Cockermouth . , 
Cramlington ., 
Croydon ...... 

Derby . • 

Diss ••••••., 

Douglas 

Downside . . • , 

Durham 

Eastbourne • . 

Eccles 

Enfield 

Exeter 

Falmouth ••.. 
Folkestone . • . • 

Qainford 

Geldeston .... 
Gloucester . . • • 
Grantham •••• 
Gbbknwigb 
Guernsey . . • • 
Halifax . ... 
Hartwell Houae 



• •••••••a 



• ••••••••• 



2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

I 

2 

2 

2 

2 

2 

I 

2 

2 

3 



Lat. 



N. 

O t 

51-14 

54*48 
5525 

51*59 
52'X 

50-29 

524 
51-40 

51-5 

5123 
52-8 

5254 

51-54 
51-28 

53*34 
52-58 

5043 

53-48 
50-49 
52-5 

5314 
54*47 
53*23 
52-13 
52-7 

54*54 
51*52 

5117 
52-58 

51*54 
53*12 

51*37 

52-31 

51-27 
54-40 

535 

51-23 
52*56 

52*23 
54-10 
51-15 

54*46 
50-46 

5328 

51-40 

50*43 
50-9 

51*5 

5433 
52*28 

51-52 

5255 
51*29 

49-27 
53*43 
5X*4« 



Long. 



1-45^ 
2*13 W 
1*42 W 
0-37 w 
0-13 E 
3-31 "W 

1*21 W 

o-iiW 

2-21 w 
0-28 W 
0-45^ 
1-9 W 
00 
2-26 "W 
o-i W 
1-53 W 
1*45 W 
08 W 
2*45 W 
1-54 W 
1-55 W 
0-7 W 
0-6 E 
0-25 W 
2-55 W 
4*18 W 
0-6 w 
1-57 W 
2*3 W 
2-53.W 
06 E 

3-5 W 
2*37 W 

3-22'W 

1-37 W 
0-4 W 
1-29 W 
1-7 E 
4-29 W 
2-29 "W 
1*35 W 
0*17 E 

2-21 W 

0-6 W 
3-31 W 

5*4 W 
1*10 E 
1-44 W 

1*31 E 
2-15 W 
039 W 
0*0 

2-35 W 
1*52 W 

0*50 W 



I 



Years* 
Observations, 



ft. 

325 
1360 

213 
460 

154 
293 

345 
212 

43 

596 
112 

237 

x6o 
481 
20 
128 
366 
206 

275 
987 

87 

379 
40 

105 

114 

188 

660 

646 

184 

65 
186 

540 
192 

X46 

255 
201 

174 
no 

137 
592 

336 
12 

145 

140 
165 

159 
249 

37 
100 

179 

155 

204 

429 



1859-75 
1856-79 

1860-64, 80-83 
1858-65 
1875-9 
1877-84 
1861-65 
T881-84 
1858-84 

1865-71, 77-84 
1854-65 
1855-66 
1854-60 
1874-84 
1878-84 
1867-71 
1862-84 

1862-64, 69-84 

186Z-65, 71-84 
1876-78 
1875-84 
1856-80 
1875-76 
1875-84 
1854-84 
1860-84 
1875-84 
1875-79 
1875-84 
1878-84 
1878-79 
1874-81 
1876-84 
1854-67 
1862-81 
1882-84 
1879-84 
1854-74 
z86o'66 
1878-81 
1878-83 
1873-81 
1867-84 
1862-78 
1854-58 
Z854-63 
1869-83 
1876-80 
1878-79 
X880-81 

1856-63, 
X854-68 
X840-84 

1854-84 
X866-84 

i854-«5 



67-80 Reg 



Where Published. 



Beg. GeneraPs Returns. 



It 



f« 



Meteorological Record. 

Reg. (^enerars Returns, 

Bieteorologieal Record. 



»f 



tt 



Reg. General's Returns. 



If 
»> 
tf 
It 
ff 
If 
11 
11 
II 
If 
11 
II 



II 
If 
fi 
II 
If 
If 
tf 
ff 
II 
>i 
fi 
It 



Meteorological Record. 



II 



Reg. GeneraVs Returns. 
Meteorological Record. 
Reg. General's Returns. 



II 
II 



II 



II 



Meteorological Record. 

Reg. Generars Returns. 

Meteorological Record. 



It 



II 



It II 

Stations of Second Order^ 
Meteorological Record. 
Reg. General's Returns. 



II 



ft 



Meteorological Record. 

II II 

Reg. General's Returns. 



11 



II 



Stations of Second Order. 
Meteorological Record. 
Stations of Second Order. 
Reg. General's Betoms. 



II 



ft 
II 



ff 
ft 



ft 



Quarterly Weather Report. 
Stations of Second Order. 
Meteorological Record. 
Stations of Second Order. 
. General's Returns. 



ft fi 

Greenwich Obserrations. 

Reg. General's Returns. 



ff 
It 



fi 

ft 
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IV. ENGLAND— CwtMiueA 



Staiion. 



dugs 

Hawarden • • 

Hawob •••••• 

Helston . . • • • • • • 

Hillington . • 

HoUcham 

Jersey (St. Anbin*i) . . • . 

Kelfltem . . • • 

Ebw 

Kingaley, Frodnham . . 

Lampeter 

Lanoaster 

Leaton 
Leeds 

Leicester , 
Leyton . . . 
Little Bridy 



O 



Lat. 



•••••••• 



) 



Liverpool (Bidston) . . . 

Llandadno 

London : 

Battersea 

Camden Town 

Dorset Square 

Goildliall 

Begent*8 Park , 

St. John's Wood ..• 

St. Muy*s Hospital) 
(Paddington) . . . . j 

St. Thomas's Hos- 
pital •••••••••• 

Whitehall 

Lowestoft 

BCanchester ••••••.••« 

Mansfield • 

Margate 

Marlborongh 

North Shields 

Norwich •••••••••••... 

Norwood 

Nottingham •••••••••• 

Osborne • . 

Oscott... 

Otley 

OxroiiD 

Plymoath 

Portsmouth 

Prestwich 

Princetown, Dartmoor . . 

Bamsgate ••... 

Bose Hill, Oxford .... 

Boyston 

Bngby (Stockton) .... 

Byde 

St. David's 

St. Leonard's 

SoUeby 

Scarborougjh . •••••••• 

Beaham 



Long. 



w 
w 



N 

O / 

3 50-520-38 

2 53113*1 
2 54*182*11 

2 50*7 5*l6 

2 52-48 033 E 

2 52*520*48 £ 

2 53*45 o-2oW 

2 49-11 2*10 W 

, 53-2407 w 

it 51-280*19 W 
2 53-18 2*45 W 

2 527 4*5 ^ 
2 54*3 2-48 W 
2 52-45 2-57 W 
2 53-48 1-32 W 
a 52-39 1'8 W 
2 51-340-1 E 
2 50-41 2*34 W 

2 5324 34 "W 
2 s^-2 1 3-50 W 



i 



2 
2 
2 
2 
2 
2 



2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

I 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 



53-18 

527 

54'3 

52-45 

53-48 

52-39 

51-34 
50-41 

5324 
53-21 

51-27 

51-33 
51*33 
51*31 
51*33 
51*32 

51*31 

51-30 

51-30 
52*29 

53*29 

53-8 

51-24 

51*25 
55*0 
52-38 
51-26 

5257 

50-45 

52-33 

5354 

51*56 
50*22 

50-48 

53-32 

5033 
51*20 

51*56 

52-3 
5223 

50-44 
51-53 
50-51 
5458 

54-17 
5450 



010 W 
0*8 W 
0-8 w 
0-6 W 
o*9 W 

0'I2W 

0-1 xW 

0-5 W 
0*7 W 

2*14 W 

I-I2W 

1*24 E 
1*43 W 
1-27 W 
i'i7 E 
0-6 W 
1-8 W 
I-I5W 
i'5iW 
1*42 W 
ri6W 

4-9 w 

1*6 W 
2*17 w 

3-59 w 

1*25 E 
16 W 
o*3 W 
i*i6W 
x-io W 
5-16 W 
0-33 E 
2*52 W 
0*23 W 
rigW 



ft. 
172 
270 
800 



Years' 
Observations. 



Wl 106 
88 

39 

14 

139 
388 

18 

X92 

420 

114 

266 

137 

237 

93 

367 
197 

88 

13 
123 

146 
50 

x6x 



85 
145 
349 

83 

471 
X24 

42 
X84 

183 
172 

460 
205 
210 

69 
16 

294 
1360 

105 

262 

269 

289 

188 
1x6 

XXI 

130 

58 



Wliere Pablished. 



1875-79 

1854-75 
1875-77 

1854-80 

1875-84 

1854-84 

1867-84 

1876-81 

1877-80 

X869-83 

1861-67 

1855-77 
1881-84 

1878-84 

X854-84 

1874-84 

1861-63 

1856-64 

1854-84 

1861-84 

1856-69 
1858-84 
1868-72 

1857-73 
1860-64 

1854-64 
X854-59 

1854-60 

X85&-6X 
X878-84 

1854-78 
1878-81 
1882-84 
1864-84 
1854-^ 
1854-80 
1878-84 
1854-84 
1858-84 
1874-81 
186X-7X 
1854-84 
1876-84 
1869-74 
1877-78 
1875-84, irreg. 
1874-81 
X854-61 
1854-84 
1878-84 

1854-57 
1879-81 

1880-81 

1879-84 

1855-63, 79-84 

1873-81 



Stations of Second Order. 
Beg. Oeneral's Betums. 
Meteorological Beooid. 
Beg. General's Betums. 
Meteorological Bccord. 
Beg. (General's Beturasi 
Stations of Second Orderi 

»» 11 

Meteorolo»cal Becord. 

Quarterly Weather Beport* 
Beg. General's Betums. 



ti 



tt 



If 



Meteorological Becord. 
Beg. Gehersl's Betums. 
Stations of Second Order. 
Beg. General's Betums. 



It 
II 



If 



*i 



Meteorological Becord. 
Beg. General's Betums. 



II 
II 
fi 
II 
ti 

»t 

>f 

II 



>• 
If 
If 
II 
»f 

It 

If 
It 



Meteorological Becord. 
Beg. General's Betums. 
Meteorological Becord. 



11 



It 



It It 

Beg. General's Betums. 

ti It 

Meteorological Becord. 
Beg. General's Betums. 

It It 

Stations of Second Order. 
Beg. General's Betums. 
Baddiffe Observations. 
Beg. General's Betums. 

ft 11 

Stations of Second Order. 
Meteorological Becord. 

It It 

Beg. General's Betums. 



ft 
ft 



ti 
ft 



ti ft 

Stations of Second Order. 

11 II 

Meteorological Becord. 



ft 



It 



Stations of Second Order. 
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IV. ENGLAND— Contmw^d. 



Station. 



Sidmonth 

Silloth 

SoxnerleytoD, Lowestoft 

Southampton , 

Sonthbome- on-Sea .... 

Stonthubst 

Strathfield Tur^s .... 
Streatley, Beading .... 

Taunton 

TeignmonUi • • • 

Torquay 

Totnes 

Truro 

Uppingham 

Ventnor 

Wakefield 

West Harptree, firistol 

Weybridge 

Whitchurch, Beading . . 
Wilton, Salisbury .... 

Wisbeach 

Wolverhampton .... 

Worthing 

York 



1 


Lat. 


Long. 


o 








N. 




2 


o / 

50-41 


3-?4^ 


2 


54-52 


3-23 W 


2 


5229 


1-44 E 


2 


50*55 


124 W 


2 


5044 


1*48 w 


I 


53-51 


228 W 


2 


51*20 


ro W 


2 


5127 


058 W 


2 


51*2 


3'7 S 


2 


50-33 


329 W 


2 


5028 


3*31 w 


2 


50*26 


341 w 


2 


50*16 


5*3 ^, 


2 


52-35 


0*44 W 


2 


50*36 


rioW 


2 


53-41 


1*30 w 


2 


5II8 


2*38 w 


2 


5122 


028 w 


2 


51-27 


058 W 


2 


51-4 


I-48W 


2 


5240 


07 E 


2 


52-37 


2-8 W 


2 


5049 


0-22 W 


2 


5357 


1*5 W 




'5 



Years* 
Obserrations. 



ft. 
30 
28 

5o| 

74! 
90 

375 

195 
150 

80 

60 

150 

107 

43 
484 
100 

96 

273 

150 

150 
186 

14 
500 

31 
51 



1866-74 
1858-84 
1869-84 
1878-81 
1879-84 
1854-84 

1868-70, 73-84 
1863-79 
1866-75 
1854-60 

1854-60, irreg. 
1880-84 
1854-84 
1876-81 

1854-65. 77-84 
1854-67, 77-84 

1868-71 
1868-79 
1880-84 
1865-84 
1863-77 
1878-84 
1854-74 
1854-73. 77-81 



Where Published. 



Beg. GcfneraVs Returns. 



ft 



>* 



.» .» 

Stations of Second Order. 

Meteorological* Becord. 

Quarterly Weather Beport. 

Meteorological Record. 

Beg. General's Betums. 

I. 

.» 

ft 

*. 

»i 

Stations of Second Order. 
Beg. Generars Betums. 
Meteorological Becord. 
Keg. Generars Betums. 



f« 



.» 



>. 



.1 



t. 



ti 



(. 



.. 



Stations of Second Order. 



V. SCOTLAND. 



Aberdeen 

Aberdeen Obserratory 

Aboyne Castle 

Airds 

Annanhill 

Arbroath 

Ardnamurchan Light-) 

house 0^ ) 

Auchendrane 

Ausketry Lighthouse .. 

Ayr 

Balfour Castle 

BaUater ••••t« 

Ballooh Castle 

Banchory 

Barra.Head Lighthouse 

Barry 

Barone Cottage 

Bell Rock Li^thoQse . . 
Ben Nbtis Observatory 

Benquhat 

Beraera 

Bogside 

BowbiU 

Braemar •••••#•••••• 

Bressay Lighthouse .... 

„ Manse •••• ... 

Broomlands 

Baoban N«b8 Lightboose 







W. 


2 


57'9 


2*7 


I 


57*10 


2-6 


2 


57'5 


2*47 


2 


56-33 


5*25 


2 


55'37 


4-31 


2 


56-34 


2*35 


2 


56-44 


6*13 


2 


55-23 


4-38 


2 


59*2 


234 


2 


55-30 


436 


2 


56*11 


3-5 


2 


57*3 


3-2 


2 


56*1 


4-35 


2 


57*7 


2-9 


2 


56-47 


7-39 


2 


5630 


2-45 


2 


55-50 


5'4 


2 


56*26 


223 


X 


5648 


5-8 


2 


55-22 


4-24 


2 


58-13 


6-53 


2 


57*11 


2*46 


2 


55-33 


2*55 


2 


57-0 


324 


2 


606 


1-8 


2 


6o-io 


I'lO 


2 5518 1 


3-37 


a 


5728 ' 


1*46 



46 

453 

15 

165 

71 
180 

H7 
no 

30 
130 
666 

94 
99 

683 
38 

116 

93 
4406 

1 128 

10 

894 

597 
1114 

105 

25 

337 
X30 



1855-84 
1869-84 
1879-84 
1868-84 
1871-80 
1841-84 

1849-84 

1865-74, 82-84 
1867-84 
1855-58 

1857-75 
1867-71 

1862-84 

X858-68 

1833-84 

1855-84 
1876-84 

1814-84 

1881-84 

1882-84 

1860-68 

i86g-75 

1856-84 

1856-84 

,1858-84 

1856-70 

1867-80 

1827-84 



Joum. Soot. Met. Soo. 
Quarterly Weather Report. 
Joum. Scot. Met. Soo. 



f* 



.« 



>. 



fi 



tf 



»t 



Ordnance Survey. 
Joum. Scot. Met. Soc. 




f* 




>« 




»i 




f. 




11 




II 




11 




.. 




1* 




*i 




♦I 




*• 




II 




II 




II 




fi 



II 



II 
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V. SCOTLAND— (7oiittfiu«(2. 



Stalicm.* 



1 



i 



• • • • 



Bait of Lewis Lighthotue 2 

Oaimdow 

CaUt<«Mor 

Cftlly 

Cantick Head Light 

hoase • 

CapeWrafch , 

Carbeth Qathrie ... . 

Gardroes • • . . • 

Oargen , 

Gamwath , 

Gastle Newe , 

Ghanoory Lic^thonee . 

Gluny Castle 

Ccnran Feny Lic^t-) 

house • f 

Corrimony 

Corsewall 

Covesea Skerries Light 

house 

Cromarty Lighthouse 

Gulloden 

Cupar, Springfield 

Dalkeith 

Dalnaspidal 

Deanston 

Devaar Lighthouse 
DhuheartMh Lighthouse 

Dollar 

Douglas Castle 

Drumlanrig • . • . . 

Dumbarton 

Dumfries 

„, Crichton Obs. 

Dunnei Head Lighthouse 

Dunrobin 

Dunvegan 

Eallabus 

Basdale 

East Linton 

KastYell 

Edinburgh 

Elgin 

Eyemouth ., 
Feddinoh Mains 
Fladda Lighthouse .... 

Forres • • • . 

Fort Augustus 

Fort William 

Galashiels 

Qirdle Ness Lighthouse 
\jiirvan ••••.•••■••••• 
Glasgow, Belvedere .... 
Glasgow, Observatory.. 
Glass Island Light- ) 

house ) 

Glen • 



•••«•• 



• • •• 







1 


Lat. 









N 




/ 


2 


58-31 


2 


56-15 


2 


56-8 


2 


54-52 


2 


5847 


2 


58-38 


2 


55*59 


2 


5558 


2 


552 


2 


5542 


2 


5712 


2 


57'35 


2 


57" 


2 


56*43 


2 


57*20 


2 


550 


2 


5743 


2 


57*41 


2 


5729 


2 


5618 


2 


55'54 


2 


56-50 


2 


56-11 


2 


55-26 


2 


56-8 


2 


5610 


2 


55*34 


2 


5516 


2 


55*57 


2 


55*4 


2 


55*3 


2 


56-28 


2 


58-40 


2 


57*59 


2 


57*25 


2 


55*45 


2 


56-18 


2 


55*59 


2 


60-33 


2 


55*56 


2 


57*39 


2 


55*53 


2 


56-19 


2 


56-15 


2 


57*37 


2 


57*9 


2 


56-49 


2 


55*38 


2 


57*9 


2 


55*15 


2 


55*0 


I 


55*53 


2 


57*51 


2 

J 


55*36 





. 








ts 


Long. 






-•«3 




^ 


W 


/ 


ft. 


6'l6 


170 


4*56 


25 


5-30 


135 


4-II 


140 


3*8 


"5 


5-0 


400 


4*21 


466 


4*39 


xoo 


3-37 


85 


3-38 


695 


30 


868 


4*5 


40 


230 


280 


5*14 


103 


4'42 


545 


5*9 


112 


3*20 


160 


4*2 


60 


4*8 


104 


3*3 


2IO 


3*4 


190 


4*13 


1450 


4*4 


130 


5*32 


120 


6-38 


1451 



Tears* 
Observations. 



3*40 
3*50 
3*48 
4*35 
3*36 

3*35 
2-56 

3*22 

3*56 

633 
6-x8 

5*39 

2-39 

1-3 
3-11 

3*19 
2*6 

2-50 

5*41 
3*37 
4*38 

5*7 
2-51 

2-4 

4'5i 

4*14 
4' 18 

6-38 
37 



178 

783 
191 

27 
30 

159 
164 

346 
16 

24 

71 

25 
90 

176 

50 
33 

337 
42 
53 
75 
30 

416 

185 

27 

54 
178 

130 
765 



862-84 

865-73 
856-84 

871-84 

858-84 

828-84 
817-59 
863-76 
860-84 
86^-75 
856-69 
846-84 
871-81 

860-84 

863-74 
816--84 

846-84 

846-84 
841-80 . 
87r-84 
856-^4 
878-84 
865-74 
854-84 
872-84 
1837-57, 61-84 
861-84 
856-84 
882-84 

855-59 
861-84 
865-84 

831-84 
860-84 
870-84 
866-84 

857-63 
856-84 

858-69 
853-84 

855-79 
867-84 
867-74 
860-84 
1860-63, 83-84 
883-84 

875-84 
867-76 

833-84 
862-74 

881-84 

869-83 

813-84 
865-84 



Where Published. 



Joum. Soot. Met. Soo. 



i» 
II 

II 

II 
II 
11 
II 
i» 
II 
II 
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II 
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II 
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II 
It 
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fl 
tf 
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19 
t* 
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99 
It 
1) 
91 
99 
99 
99 
99 
99 
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II 
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II 
II 
II 
II 

11 

II 

II 

II 

II 
II 
II 
It 
II 
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II 
99 
II 
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19 
II 
91 
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19 
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}» 
91 
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99 
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19 
I* 
99 
it 
99 
99 
91 
99 
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y. SGOTLAND—ConttniiedL 



Station. 



Olenalmond 



Olenoaim 

Glendonne 

Gleolee 

Gordon Castle 

Greenock • • , 

Grogarry 

Haddington 

xiams •••• •••••••• 

Holbom Head light- 1 

honae J 

Hoy Ligbthonse, High. . 
,1 Low • . 

Hynish 

Inchkeitli •••.. 

Inveresk 

InvemeBfl 

Iflleof May 

Kettina 

KingnsBie 

Einnaird Head Lighth. 

Kirkoowan 

Kirkpatrick Jozta 

KirkwaU 

Kyle Akin Lighthouse . . 

Lairg 

Lamlash 

Landale 

Lednathie •• 

Leith 

Lismore laghthoase. . . . 

Little Boss Lighthouse 

Lodbindaal Lighthouse 

Loch Byan ..•••• 

Logic Ooldstone 

Makerston • • • • 

Marohmont 

MoArthur Head Light- 
house 

Milne Qraden 

Monaoh Lighthouse 

Montrose 

Montrose Kess 

Mowhaugh 

Mull of Cantyre Light- 
house 

Mull of Gallowi^ 

Mungo^swalls 

MuthiU 

K. Esk Reservoir 

KewPitsligo 

Nookton 

North Bonaldshay I 
Lighthouse ) 

North Unst Lighthouse 

Noss Head Ug^thouse 

Oban ..- 






) 



^ 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



2 
2 
2 
2 
2 
2 
2 
2 



Lat. 



N 

O / 

5627 
5512 

55'i4 

55*5 

57*37 

5556 

577 

55-58 

58-37 

5856 
58-56 
56*27 
56*2 

55'56 
57-29 

56-11 

56-32 

57*5 

57*42 

54*55 
55-18 

58-58 

57-17 
581 

55-31 
56-41 

56-45 
55*58 
56-27 
54-46 

55-45 

5459 

57-8 

55-35 

55-44 

55-46 

55*42 

57-32 
5642 

56-42 
55-29 

55-19 

54*38 
55-46 
56-20 

55-49 
57-36 
5612 

59*23 

60-51 

58-29 
5625 



Long. 



W 



340 

3-54 

4*51 

4-9 

3*5 
4-46 

7*20 

2*45 



3*32 

3-17 

3-17 

654 

3-8 

3'2 

4-14 

2*33 
3-14 
4*3 
2-0 

4*36 
3*28 
2-58 

5-44 
4-22 

5-4 

5*41 

3*7 
3'9 
536 

4*5 

6*22 

5-2 
2-56 
2*31 
2-25 

6'3 

2-12 

7*42 
2*28 
2*26 
2-17 

5-48 

4-51 
218 

3*50 
3-21 

2-12 

3'o 
2*24 

0-53 

3*3 

5*30 



I 



ft. 

529 

350 

131 
230 

104 

233 

56 

240 



75 

"5 
55 
50 

220 

90 

17 
240 

228 

750 

Z20 

200 

338 
40 

53 

458 
46 

M 

720 
162 
103 

175 
50 
46 

694 
213 

500 

128 

X03 
150 

14 
124 

612 

297 

325 
270 

245 
1 150 

495 
80 

140 

230 

175 
48 



Years* 
Observations. 



1876-80 

1865-67 
1875^9 
1882-^ 
1878-84 
1856-72, 77-84 
1879-84 
1876-84 
1858-63 

1862-84 

1851-84 
1851-84 
1841-84 
1813-84 
1837-84 
1866-69, 81-84 
1816-83 
1856-73 
1876-82 
1813-84 
1873-78 
1856-60 
1862-84 

1857-84 
1870-84 
1877-84 

1879-84 

1864-84 
1865-84 
1833-84 
1843-84 
1869-84 
1847-84 
1871-84 
1841-58 
1867-84 

1861-84 

1856-84 
1864-84 
1857-75 
1870-84 
1862-84 

1813-84 

1830-84 
1857-61 

1859-71 
1861-84 

1862-84 
1857-75 
1854-84 

1854-84 
1849-84 
x858-«5 



Where Published. 



[Met. Obs. at Stations of 
[ Second Order. 
Jonm. Scot. Met. Soo. 
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»> 
ft 

I* 

II 
tt 
II 
It 
II 
It 
It 
II 
II 
II 

M 
ft 
>t 
»t 
tt 
II 



Met Obs. at Stations 

of Second Order. 

Journ. Scot. Met. Soc. 
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V. BGOTLAKO— ContiniMd. 



Station. 



Oohtertyre • 

Qronsay Island Li^t- ) 

house ) 

Otter Honse 

Paiflley . • 

PaxtonHoQse 

Fentland Skerries ) 

Lighthouse / 

Perth 

Pinmore •.. 

Pitloohry 

Pittenween •••.••• 

PUdda 

Portree 

Bhmns of Islay 

Bha Yaal Lighthoose .. 

RidgePark 

Booa Lighthonse ...... 

Bosewell Asylnm 

Boehvea • • • 

Roy Bridge 

St. Abb's Head 

St. Andrews 

8t.Kilda 

Sanda Lighthouse . . . . 

Sandwich 

Soonrie 

Skeir Ynile Lighthouse 
Skerrsryore Lighthouse 

Slogarie 

Sound of Mull Light- \ 

house • / 

South Cairn 

Start Point Lighthouse 

Stirling 

StoboOastie 

Stoer Head Lighthouse 

Stomoway Gastle 

„ Lighthouse 

Stronyar 

Sumburgh Head Light- 1 

house • . . j 

Bunnyside Asylum ••.. 

Swinton • • . . 

Tarbet Ness Lighthouse 

Taymouth ••• 

Tbirlstane Gastle 

Thurston 

Tillypronie • . • . 

Tongue • 

Trinity Oask 

Tumberry Lighthouse. . 

Tyndrum • • . . 

Ushinish Lighthouse . . 

Wanlockhead 

Whalsey Lighthouse . . 

WoHelee 

Tester 



1 


Lat. 


Long. 


• 

i 




N. 


W. 






* 


* 


ft. 


2 


56-23 


3*53 


333 


2 


57'9 


5-47 


58 


2 


56*0 


5*19 


130 


2 


5550 


427 


88 


2 


5546 


2-6 


100 


2 


58-41 


2-55 


170 


2 


5624 


3-26 


66 


2 


55-12 


4'49 


190 


2 


5642 


3-44 


400 


2 


5613 


2-44 


75 


2 


5526 


57 


130 


2 


57*25 


6-1 1 


50 


2 


55-40 


6-31 


150 


2 


5556 


6-8 


147 


2 


55*41 


3-47 


630 


2 


57'35 


5-57 


222 


2 


55'5i 


3*7 


^5 


2 


56-50 


546 


43 


2 


5655 


4-55 


310 


2 


5555 


2-8 


224 


2 


56-21 


2-47 


65 


2 


57'49 


8-38 


35 


2 


55*17 


5*35 


165 


2 


59-2 


318 


94 


2 


58-21 


5-9 


45 


2 


55-53 


5-50 


73 


2 


56-19 


n 


150 


2 


54-59 


4-8 


306 


2 


56-38 


6-4 


55 


2 


54'59 


5*10 


212 


2 


59-17 


2'22 


80 


2 


566 


3-55 


233 


2 


55-40 


3*20 


600 


2 


58-14 


5-23 


195 


2 


58-13 


623 


70 


2 


58-11 


6-22 


56 


2 


56-21 


4-23 


422 


2 


59-51 


z-x6 


300 


2 


5645 


2*29 


200 


2 


55-43 


2'l6 


200 


2 


57-52 


3-47 


»75 


2 


56-36 


3*59 


372 


2 


5545 


2-45 


558 


2 


55-58 


2-28 


320 


1 


57-10 


2-57 


XZ20 


2 


58-30 


4-25 


40 


2 


56-20 


343 


133 


2 


55-20 


4-50 


96 


2 


56-26 


443 


792 


2 


57-X8 


7-12 


176 


2 


5524 


3-48 


1334 


2 


60-25 


0-44 


145 


2 


55-22 


2*39 


601 


2 


55-54 


2-44 


429 



Tears* 
Obserrations. 



[856-74 



873-84 
857-84 

858-67 
868-^4 
878-84 

813-84 

855-«4 
880-84 

880-84 

855-«3 
813-84 

860-67 

825-84 

859-84 
869-^4 

857-84 

875-84 
880-84 

882-84 

862-84 

871-84 

867-^4 

850-84 

826-84 

857-84 

865-84 

844-84 

864-70 

857-84 

85^-74 
813-84 

857-59 

857-84 
870-84 

856-84 

853-84 
861-84 

82Z-64 

865-84 
87(^-77 
830-84 
857-65 
856-80 

856-79 
871-80 

. 78-82 
858-76 

873-84 
859-62 

857-84 

860-84 

854-84 
872-84 

856-80 



Where PuUished. 



Jonm. Soot. Met. Soo. 
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II 
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II 


II 


II 


II 


II 


II 
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1* 


II 


l» 
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If 
11 
II 
II 

II 

II 
II 

It 
II 
It 
tl 
II 
It 
tt 
tl 
tl 
It 
II 
It 
It 
tl 



II 
tl 
It 
tl 

It 

It 
tl 
It 
It 
tl 
91 
It 
It 
II 
It 
tl 
It 
It 
II 
It 
It 



166 



BOOTT — PRESIDENT'S ADDRESS — APPBllDlX. 



VI. IBELAKD. 



station. 



Abmaoh 

Brookeborongh (Cole-) 

brooke) ) 

Dublin, City 

„ Phoenix Park • . 

,, GlasneTin .... 

Eillamey 

Londonderry 

Markree Castle 

Parsonstown 

Valbncia • . • • 

Anholt 

Bogo 

Copenha^g^ 

Fano • 

Hammem^os • 

Heming , • • . • . 

Marstal 

Bandera • • 

Samso • • . . 

Bkagen,.,,. 

Sdborg • 

Yaioobup • • • • 

Vestervig 

Agen • 

St 

Ajaooio • 

AlbertTille 

Albi 

Alencon 

Amiens • 

Angers 

Apt 

Arras 

Auoh 

Aorillao •.,.. 

Aozerre •••• 

Avignon 

Ballon-de-Servance .... 

Baroelonnette 

Bar-snr-Seine ..... .. 

Beauvais. • • . • 

BecMelen 

BeUort 

Belle- Isle en-Mer 

Bemay 

Besan^on • 

Blois 

Bordeaux .•••••••.... 

Boiurg • 

Bonrgea • 



S 



Lat. 



N 

o / 

54*21 

54*21 

53'2o 
53*22 

53*17 

52*4 
550 

54-11 

53*6 

51*55 



Long. 



W 

o / 

6*39 

7*22 

6*15 
6*21 

6'i6 

9'30 
7-19 
827 

7*55 
IO-I8 



I 



It. 

202 

239 

5^ 
162 

64 

94 

93 

131 
182 

9 



Years* 
Observations. 



1569-83 

1879-84 

1873-84 
1877-84 
1883-84 
Z881-84 
1879-84 
1875-84 
1873-84 
1869-84 



Where Pablished. 



Quarterly Weather Beport. 
StatioQS of Seeond Order. 



ti 



Registrar General Lreland. 
Stations of Second Order. 
Meteorological Becord. 
gtations 0^ Second Order. 



ti 



tf 



»« 



It 



Quarterly Weather Beport. 



Vn. DENMABE. 







E 




2 


56*44 


"•39 


14 


2 


54*55 


12*4 


88 


2 


55*41 


I2'36 


44 


2 


55'27 


8*24 


z8 


2 


55*17 


14*48 


50 


2 


568 


8-58 


195 


2 


54*51 


10-33 


53 


2 


56*30 


10*0 


33 


2 


55*50 


10*36 


66 


2 


57*44 


10-38 


10 


2 


564 


I2*l6 


14 


I 


55*25 


9*18 


131 


2 


56*47 


8*20 


82 



1874-84 

i873-«4 
1838-84 
1873-84 

1873-84 
1881-84 
z88i-«4 
1881-84 

1873-84 

1873-84 
1881-84 

1874-84 
1873-84 



Meteorol. Aarbog. 



i» 
If 
If 
ft 
If 
It 
It 
II 
II 
11 
It 
1% 



M 
II 
II 
If 
II 
II 
It 
fl 
II 
If 
II 
II 



Vm. FRANCE. 



a 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
I 
2 

2 



44-12 

43*3» 

41*55 

45-40 

43-56 
48-26 

49*54 
47-28 

43*5? 
50-18 

43*39 
44*56 

47-48 

43*57 
47-50 

44*23 

48*7 

49-26 

47*39 
47-38 

47-21 

49-6 

47*14 

47*35 

44*50 
46*12 

47*5 



0-37 E 
5-27 E 
8-44 E 
6*24 E 
2-8 E 
0-5 E 
2-x8 E 
0-34W 
5-24 E 
2-46 £ 
0-35 E 
2-26 E 

3*34 E 
4*48 E 
6-48 E 
6-39 £ 
4-22 £ 
2-5 E 
3-31 W 
6-52 E 
3-10 W 
0*36 £ 
6-2 £ 
1*20 £ 
035 W 
5-13 £ 
2*24 £ 



604 

653 

59 
1116 

574 
476 

102 

748 

223 

604 

2192 

397 

72 
3990 

3652 
518 
246 
148 

1240 
? 

364 
846 

341 
H3 
797 
51a 



1879-84 
1865-84 
1874-84 
1866-84 
1865-84 
1865-84 
i865-g4 
1865-84 
1875-84 
1869-84 
1866-84 
1865-84 
1849-84 
1873-84 
1882-84 
1869-84 
1865-84 
1865-84 
1882-84 
1879-84 
1881-84 
1880-84 
1866-84 
1865-84. 
1840-84 
1865-84 
1865-84 



Aon. du Bureau Cent. 
Met. do France. 



n 
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Via. FBANCE- Continiieif. 



Station. 



Brest • 

Caen 

Gap Bear 

Gap Groisette 

Garcassonne 

Garpentras 

GempoiB 

Gette 

GhaloDB-8ur-Mame .... 

Gharleyille 

Chartres 

Ghateannrnx 

Ghaomont 

Clermont Ferrand 

Cluny •..., 

Commerqy 

Dax ,.,,. 

Dijon 

Douai • 

Dragoignan 

Dunkirk ....••••...... 

EcorchebcBuf 

Emte , 

ErHastellic 

Efrenz •••••• 

Foix 

Gap.......... 

Grand Jonan 

Grenoble 

Gn6ret , 

Hoedio • • • 

Lagord 

Limiballe 

Laon 

Laval • 

Lescar 

Limoges 

Lons-le-Sannier 

Loehea 

Lorient 

Lyon • • 

Macon 

Mans, Le 

Marao ,,.., 

Marly-le-Boi 

MABSBUJiE ........... 

Melan 

Mende 

Mirecoort • . • 

Montaaban 

Montbrison 

Montpellier 

MOMT y BNTOUX 

Moolins • 

Nancy 

Nantxs 

Nice (Observatoire) .... 

„ (Ecole Normale) . . 

Nimes .•. 



. 




u 




•s 


Lai 


*4 




O 






N 




<L ' 


2 


48-23 


2 


49-11 


2 


42-32 


2 


43' 13 


2 


43*»3 


2 


43-57 


2 


j.9'40 


2 


43 -H 


2 


48-57 


2 


49-46 


2 


48-27 


2 


46-49 


2 


48-7 


2 


45*47 


2 


46*26 


2 


48-46 


2 


43-43 


2 


47- » 9 


2 


50-22 


2 


43-3a 


2 


51*3 


2 


49-51 


2 


48-18 


2 


46-54 


2 


49-2 


2 


42-58 


2 


44*34 


2 


47*34 


2 


45-12 


2 


46*10 


2 


47*45 


2 


46*11 


2 


48-28 


2 


49*34 


2 


484 


2 


43-20 


2 


45*50 


2 


49-40 


2 


47-8 


2 


47-45 


I 


45*41 


2 


46*18 


2 


48*1 


2 


47*56 


2 


48-52 


I 


43*17 


2 


48-33 


2 


44*3* 


2 


48-18 


2 


44*1 


2 


45-36 


2 


43*37 


I 


44-10 


2 


46-34 


2 


48-42 


I 


47*13 


I 


43*4» 


2 


43*4* 


2 


43*5» 



Long. 



4*30^ 
0-21 W 
3*8 E 
5*2o 

2*21 

4*48 
1-59 

3-42 

4-21 

4*43 
1*29 

I -41 

5*8 

3-5 

4-39 

5*34 

»*4 



£ 
£ 
E 
E 
B 
E 
E 
E 
B 
E 
£ 
E 
E 
W 



E 
E 
E 
E 



5*a 

3*5 
6-28 

2*22 

0-56 E 
0-56 w 
316 w 
1-9 E 
1-36 E 
6-5 E 
1*38 "W 

5*43 E 
1-52 E 
2-42 W 
x-9 W 
2-31 W 

3*37 E 
0*47 W 
0-26 W 
1-15 £ 

5*33 E 
i-o E 

3*22 W 

4*47 E 
4-50 

0-I2 

5*12 

»*5 
5-22 

2*39 

3.30 
6-8 

I'2J 
4-4 

3*53 
5-17 

3-ao 

6-1 1 

1-33W 

7-17 E 

7-17 E 

4-21 E 



E 
£ 
£ 
E 
£ 
E 
B 
£ 
B 
£ 
E 
E 
E 
E 



p 



ft. 

210 

69 

335 

197 

384 
322 

554 

59> 
295 

476 

5*5 

499 
1060 

1312 

787 

797 

5* 

797 
108 

584 

*3 

328 

440 

»3i 
220 

142 1 

2438 

161 

715 
i486 

? 

79 
»53 
577 
207 

5*5 

843 

853 
240 

981 
669 

1204 
410 
246 
217 

*379 
974 
318 

1306 
118 

6234 
705 
712 

135 
1116 

56 
90 



Years' 
Obserrations. 



1810-40; 55-84 

865-84 

864-84 

880-84 

861-84 

875-84 
880-84 

854-84 
865-84 
865-84 
862-84 
866-84 
865-84 
865-84 
878-84 

859-84 
865-84 

873-84 
865-84 

865-84 
856-84 
880-84 
875-84 

879-84 
865-84 

865-84 

865-84 
863-84 
866-84 
866-84 

879-84 
866-84 
866-84 
865-84 
865-84 
864-84 
880-84 
865-84 
869-84 
862-84 
851-84 
868-84 
865-84 
881-84 
880-84 
766-84 
865-84 
866-84 
862-84 
865-84 
866-84 
851-84 

1884 

873-84 

862-84 

824-84 

883-84 

865-84 

857-84 



Where Pablished. 



Ann. da 
Met.- 



Borean Gent, 
de France. 



It 
>i 
f> 
»t 
II 
II 
II 
fi 
II 
It 
II 
>i 
II 

n 
II 
II 
If 

19 
I* 

II 
It 
It 
It 
• I 
It 
tt 

■ * 

It 
It 
It 
II 
It 
II 
tt 
It 
It 
tt 
tt 
It 
II 
It 
It 
II 
II 
II 
It 
II 
11 
II 
tt 
tt 
It 
It 
tt 
t» 
ti 
tt 
tf 
It 



II 
II 
II 
I* 
II 
II 
>l 
♦ t 
t| 
tt 
9» 
II 
>l 
H 
11 
11 
II 
II 
It 
II 
t( 
It 
It 
It 
tt 
tt 
It 
tt 
tt 
II 
It 
It 
II 
•t 
It 
tt 
It 
tt 
II 
It 
II 
II 
II 
II 
II 
II 
II 
II 
It 
ft 
l» 
It 
11 
II 
It 
II 
II 
II 
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Ym. FBAKOB— Conttmi^d. 



Station. 



Orleans 

Orange 

Paris (Obseryatoire) .... 
Pabib (Pabc-St.-^Laub) . . 

Parthenay 

P^riguenx 

Pbbpxon AH (ObBerratoire) 
„ (Eo. Normale) 

Pio-nu-Mn>i 

Poitiers .............. 

Privas • 

Pny, Le 

PUT-DB-DOKS (PlAINB).. 

„ (Somubt) 

Qoimper 

Bennes 

Boohebonne 

Boohef ort 

Boohe-snr-Yon, La .... 
Bodez ...........••••• 

Bouen 

St. Honorine-da-Fay • . 
St.IiO 

St. MABTlM-DB-HX2ffZ. . . . 

St. Nazaire 

Saave, La • 

Savenay .............. 

Tarbes • 

TouLouBB (Observatoire^ 
„ (Ec. Normale) 

Troyes 

TnUe 

Valence 

Vannes 

Varzy 

Versailles 

Vesoul .....••• 

Villefranche 



ti 



2 
X 
2 
I 
2 
2 
I 
2 
I 
2 
2 
2 
I 
I 
2 
2 
2 
2 
2 
2 
2 
2 
2 
I 
2 
2 
2 
2 
I 
2 
2 
2 
2 
2 
2 
2 
2 
2 



Lat. 



N 

O / 

47'S4 
44-8 

48-51 

48-48 

46-39 

45-11 

42-42 

42-42 

4»-57 

46-35 

44*44 

45'3 
45-46 

45*47 
48-0 

487 
46*12 

45*57 
46*40 

44-21 

49-26 

49*5 

497 

43*35 
47-16 

44-46 

47-22 

43-14 

43-37 

43*37 
48-18 

45-16 

44-56 

47-40 
47-21 

48-48 

47-37 
45-59 



Long. 



'E 
£ 



E 
£ 



4-48 
2-29 

2-29 

0-15 W 

0-43 E 

2-54 

a-54 

0-8 

0'20 
4-36 

3-53 

3*5 
2-57 

4-6 



E 
E 
E 
E 
£ 
E 
£ 
£ 
W 
1-41 W 
2-20 W 
0-58 W 
1-26 W 

*-34 B 
1-5 E 
0-30 W 
1-6 w 
x-i6W 

2-12 W 

0-19 W 
1-57 W 
0-5 E 
1*26 E 
1-26 £ 
4-5 E 
1*46 £ 

4-53 E 
246 W 

3*23 £ 

2-7 E 

6-9 £ 

4*43 E 






I 

s 



ft. 

358 

X2I 

216 

x6i 

574| 
292 

105 

157 
9380 

384 

997 
2172 

1273 

4823 

20 

105 

o 

26 

197 

2051 

39 

387 

135 
131 

26 

"I 
138 

XOXI 

636 
486 

35* 

8x4 

410 

59 

758 

423 
820 

663 



Tears* 
Observations. 



1865-84 
1875-84 
1688-84 

^873-84 
1865-84 
1865-84 
1882-84 
1836-84 
1876-84 
1865-84 
1865-84 
1866-84 

1873-84 
1877-84 
1884 
1867-84 
1879-84 
1840-84 
1865-84 

^845-5*. 58-84 
1866-84 

1873-84 

1865-84 

1864-84 

1883-84 

1865-84 

1872-84 

1865-84 

1839-84 

1865-84 

1865-84 

1865-84 

1865-84 

1884 

1865-84 

1846-84 

1866-84 

1865-84 



Where Pablished. 



Ann. da Bnrean Gent. 
Met. de France. 

tf >t 

Annales de VObservatoire, 
Ann. da Boreaa Cent. 
Met. de France. 



tf 
ff 
ff 
tf 
ft 
ft 
ft 
ft 
ft 
tf 
ff 
ft 
ft 
tt 
ft 
tf 
ft 
tt 
ft 
tt 
ft 
If 
ft 
ft 
ft 
ft 
ft 
tt 
tt 
tt 
ft 
ft 



tt 
tt 
tt 
»• 
»i 
tt 
»• 
tt 
•t 
ft 
tt 
ft 
tt 
ft 
If 
tf 
tt 
ft 
tt 
ft 
f» 
ft 
tt 
ft 
ft 
ft 
ft 
ti 
ft 
tt 
It 
ti 
ft 



THE GEBMAN BfifPIBE. 
IX. FBUSSIA AND GEBMANY (iH obnbbal). 



Aix la Chapelle 
Altxnorsohen .. 

Altona 

Angerburg .... 
Apenrade • . . . 

Amsberg 

Amstadt 

Arys... I 

Berlin 

Bemburg 

Beutben 

Birkenfeld .... 

Bonn 

Boppard 

Borkum 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



50-47 


E 
6-5 


s«« 


1838-5X, 68-84 


Vide Bepertoriamder Deat- 


5«-4 


9*37 


640 


1866-84 


sohen Meteorologie von 


53*33 


9-56 


108 


1822-35, 56-84 
1881-84 


Dr. G.Hellmann, Leipzig, 


54** 3 


2X-45 


407 


Englemann, 1883. 


55-3 


9-25 


66 


18x2-84, irreg. 




5«-a3 


8-4 


663 


1817-84, irreg. 




50-50 


xo-57 


958 


1823-70, 76-84 




53-48 


21-56 


400 


1847-51 




52-30 


X3-24 


160 


1755-84, xrreg. 




51-48 


IX -43 


*95 


1863-78 




50-2 X 


18-55 


951 


1830, 75-84 




49*39 


7-10 


X299 


1861-84 




50-44 


7-6 


184 


1848-70 




54* H 


7-36 


328 


1846-84 




53*3$ 


6*40 


n 


1876-84 
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IX. PRUSSU AND OBBlttAKT (in oxnx&al)— CoRtinu^d. 



Bmrnebexg. • . . » 

Bremen 

Breslan • 

Brooken 

Bromberg 

Branswick 

Banzlaa 

Cassel 

CeUe 

ClauBihal 

Cleves 

Coborg 

Cologne 

Crefeld 

Cnzhayen 

Dantzig 

DarmBtadt 

Biedenhofen 

Ebendorf 

Eiohberg 

Eisenach 

Elfifleth 

Emden .... . ...... 

Erfurt 

Entin ...« . 

FlensboTg 

Frankenheim 

Frankfort a. M. .••••. • 

Frankfort a. 

Franstadt ........... 

Friedland i. Meoklenborg 

Folda 

Gardelegen ............ 

Oeiaenheim 

Oiessen 

Olatzer Sohneeberg .... 

Olilokatadt 

Oodesberg 

OdrUtz 

Ootba 

Odttingen 

Oramm 

Orosebreitenbaoh 

Orilnberg i. Schlesien . . 

Oohran 

Gatersloh , 

Hadereleben 

Halle a. d. Saale 

Haxbubo • . . 

Hanan.. «••• 

Hanover .«••.. 

Heohingen 

Heiligenstadt 

Hela 

Hildesheim 

Hinriobshagen 

HohenzoUem 

Hafinm 

Ineterburg 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
I 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



Lat. 



N 

O / 

4'23 

3-5 
1-7 
1*48 

3-8 

2'l6 

i*i6 
I*I9 
2'38 
1*48 
1*48 
o»i6 
0*56 
1*20 
3-52 

4-21 

49*5* 
49-21 

0*13 

0-54 
0-59 

3'iS 
3*22 

0-59 

4-8 

4-47 
0-33 

o*7 

2*22 

1*48 

3-40 

0-34 

2*32 

O'O 

0-35 
0*12 

3*47 
0-41 

l'9 
0-S7 

1*32 
5-17 
0-3S 
1*56 
1*40 
I '54 

1*29 

3'33 
0-8 

2*22 
8-21 
1*22 
6*36 

3*28 

48-19 

4*28 

4-38 



Long. 



E 

O / 

19*50 
8-48 

X7'2 

10-37 

i8-i 

10-31 

i5'33 
9.30 

10*6 

10*20 

6-7 

10*58 

6-34 

8-43 

18*40 

8-39 

6*xo 

16-41 

15-48 

10-20 

8-28 

7-«3 

XI-2 

io*37 
9*26 

10*4 
8-41 

H-33 
16-19 

«3*33 

9'4i 

11*24 

7-52 

8*41 

16*50 

9*26 

7-9 

H-S9 

9*43 
956 

9'3 
ii-i 

15-30 
16-33 

8-23 

9-29 

11-38 

958 

9*44 
8-58 

IO-8 

18*49 

9*57 

13*30 
8*58 

9*3 
21*48 



•s 



ft. 

10 

13 

482 

3747 

154 
230 

630 

561 

131 

1942 

180 

968 

197 

131 

71 
486 

545 
1391 

1142 

722 

»3 

33 
663 

135 

7» 

»493 

338 
138 

338 
66 

902 

«7» 

35^ 
466 

3970 

33 
2x3 

712 

1007 

492 

131 

2067 

492 

328 

266 

49 
364 

66 

377 
203 

1683 

843 

16 

282 

338T 

2822 

16 

I3« 



Tears* 
Observations. 



1826-69 

1803-76, irreg. 

1791-84, irreg. 

1821-84, irreg. 
1848-84 

1824-84, irreg. 
1870-84 

1842-46, 64-84 
1853-63 
1855-84 
1849-84 

1828-32, 45-72 

1848-84 

1847-79 

1863, 72-74 

1807-80, irreg. 
1830-84 
X 873-82 
1877-84 
1859-84 

1821-30, 8<y-84 

1858-67; 70-84 
1836-84 

18x7-84, irreg. 
1857-84 
1866-84 

1824-34, 79-84 
1826-84 
1848-84 
X883-84 
1877-80 

1804-54, 67-84 
1870-84 
1881-84 
1844-84 
1883-84 
1866-84 
1874-84 
1837-84 

1828-74, irreg. 
1857-84 
1856-84 
1866-84 
1878-84 
1872-84 
1835-84 
1869-84 

1819-38, 51-84 

1807-84, irreg. 
1843-84 

1822-39, 55-84 
1861-84 
1844-84 
1852-84 
1855-63 
1840-76 
1861-84 
1866-84 
1883-84 



Wbere Pabllahed. 



Vide Bepertorinm der Beut- 
Bohen Meteorologie von 
Dr. G. Hellmann, Leipzig, 
Englexnann, 1883. 
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II 
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II 
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It 


If 


It 


If 


It 


II 


tt 


tl 
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II 
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II 
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II 
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II 


tt 


II 
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II 
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II 


It 


II 


tl 


II 


11 


It 


II 


II 


11 


II 


It 


tl 


II 


II 


II 


•1 


It 


•1 


fl 


II 


ff 


If 


It 


II 


»t 


11 


II 


tl 


•1 


11 


It 


tl 


II 


II 


II 


ft 


II 


II 


It 


It 


tt 


ft 


tl 


•1 


t 


tl 


ft 



no 



SOOTT — ^PBBfiaDENT*8 ADDSESB — ^APPENDIX. 



DC PBUSSIA AND GBBMAKY (nr avKSB^)—C(mHnued, 



Biatioii. 



Jena 

Jever 

Ealau 

Eappeln 

Kbituk 

Kiel 

Klaassen 

Eonigsberg i. Kreassen . . 

Kdslin 

Kolberg 

Eonitz 

Eranz 

Ereaznadi 

Laach 

Landeok 

Landsberg a. d. Warte. . 

LangensaJza 

Langensohwalbaoh .... 
Laaenbnrg i. Pommem 

Leobschutz 

Liegoitz • 

Lingen 

Ldningen 

Lubeok 

Luneborg 

Maodbbubg . • • 

Marbarg 

Marggrabowa 

Marnitz 

Meiningen 

Meldorf 

Mekel 

Muhlhaasen i. ThdriDgen 

Monster i. Alsace 

Miinster i. Westpbalia . . 

Neisse 

Neabrandenborg ...... 

Nbufahbwassbb 

NeomiinBter 

Neankirohen 

Neustadt i. Holstein . . 

Nenstrelitz 

Nordemiby ............ 

Nordhaasen 

Oldenburg 

Oldesloe 

Olsberg 

Oppeln 

Oelebshaueen 

Osnabriick 

Osterode a. Harz 

Ostheim Tor der Bhon . . 

Ottemdorf 

Paderbom 

Posen 

Potsdam 

Proskaa 

Patboa 

Batibor 



u 

o 




2 

2 

2 

2 

I 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

I 

2 

2 

2 

2 

2 

X 

2 

2 

2 

2 

2 

I 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 



o / 
50-56 

53-34 

5>'+5 

54*40 

54*54 

54-19 

53-48 

54*43 
541 1 

54-10 

53-4» 
54*57 

49-50 
50-24 

50-21 

52-44 

51*7 
50-9 

54*33 
50-12 

51-13 

52-32 

52*44- 

53*5* 

53*15 
52-8 

50-49 
54-2 

53-22 

50-34 
54*5 

55*43 
51*12 

48-2 

51-58 

50-28 

53*33 

54**4 

54*4 
49*20 

54-6 

53-21 

53*43 
51-30 

53*8 

53*48 
51*22 

50-40 

53*8 
52-16 

51*44 
50*27 

53*48 

5»*43 
52*25 

5223 

50*35 
54-21 

50-6 



O t 

11-35 

7*54 

13*57 
9-56 

8-22 

10*9 

22*7 

20-30 

i6*xi 

15-36 

17-34 

20*29 

7*5» 

7*15 
16-53 

15-14 

10-39 

8-4 

17*45 
17-49 

16-X0 

7*19 

7*45 
10*41 

10*24 

ii'38 

846 

22*30 

11*56 

10*25 

9*5 
21*8 

10*28 

7*8 

7*37 
17*20 

13*15 
18-40 

9*59 

ri 

10-50 
13-13 

7*8 
io'47 
8*13 

IO'22 

8-30 

»7*55 
8*44 

8*3 
10*15 

10*14 

8*54 

8*45 

16-56 

13-4 

17-52 

13-28 

18-13 



341 

935 
1460 

105 

659 

1066 

98 
928 

394 

95 
X05 

66 

59 

^77 

787 

577 
308 

X020 

33 
46 

682 

1253 

207 

673 
197 

»3 
89 

745 
56 

289 

728 

33 
148 

1056 

532 
66 

223 

7*5 
958 

23 
394 
269 

"5 
492 
174 
636 



Tears* 
Obseirationfl. 


Where Fabliafaed. 




Vide Bepertoriom der Deut- 




Bchen Meteorologie Ton 


1820-84 


Dr.G. Hellmann, Leipzigi 


1833-4*. 57-84 


JSngleinaxm» 


1883. 


1871-80 


*» 




1869-84 


*. 




1876-84 


.» 




1849-84 


*t 




i837-47» 52-84 


.» 




1827-84 


.. 




1848-84 


.» • 




1844-53. 55-61 


.. 




1849-84 


.1 




1852-69 


». 




1851-70 


.1 




1869-72 


*> 




X 863-73, 79-84 


ft 




1874-84 


It 




1861-84 


II 




1876-84 


II 




1862-84 


1. 




1805-51 


ft 




1836-44 


.» 




1855-84 


»i 




1857-84 


II 




1840-84 


1. 




1853-84 


II 




1824-72,79-84 


1. 




1817-84, irreg. 


II 




1884 


». 




1865-84 


II 




1845-84, irreg. 


II 


II 


1831-63, 66-84 


** 




1814-26, 48-84 


.1 




, 1833-73 


1* • 




1876-84 


II ■ 




1818-84, irreg. 


.* 




1823-51 


II 




1859-61, 63 


II 




1876-84 


.. 




1856-63, 66-84 


1. 




1851-59 


II 




1856-60, 66-84 


• 1. 




1829-84 irreg. 


1. 




1858-70 


II 




1872-84 


It 




1837-84, irreg. 


1. 




1857-73 


II 




1864-84 


II 




1837-48, 58-84 


ti 




1876-84 


.f 




1872-84 


II 




1855-84 


.1 




1878-81 


** 




1855-84 


1. 




1848-66 


1. 




1848-84 


If 




1877-84 


.1 




1848-58 


»♦ 




1853-84 


11 




1842-84 


II 





9C0TT — PBB3IDENT S ADPRDSS — ^APPENDIX. 



171 



IX. FBUSSIA AND GEBlfANY (in qetxeual)^ Continued. 



Station. 



Begenwalde 

Beichenbach (Silesia) . . 

Beinerz • . 

Bostoek 

Bndolstadt 

Biigenwaldermiinde .... 

Salzwedel 

Sangerhaosen 

Sohneekoppe 

Schdnberg i. Meokl. . . . . 
Sohonberg i. West- ) 

preaBsen • j 

Scnreiberfaan 

Sohwerin (Meoklenburg) 

Segeberg 

Sigmaringen 

Soest 

Sonderahaoaea 

Spremberg 

Stettin 

Stralsnnd 

SwiMBMt^XBB 

Thorn 

TUait 

Tondern 

Torgaa 

Treyes 

Wang 

Weimar 

Wemigerode 

Weeterland anf Sylt . . . . 

Wiesbaden 

Wilhelmshaven ...... 

WUSTBOW 

Zecben 

Ziegenrtiok. 

Heligoland (British) .... 



hi 

o 



2 
2 
2 
2 
2 
2 
2 
2 
2 
I 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
I 
2 
2 



Lat. 



N 

9 / 
3-46 

0-44 
0-24 

+•5 

0-44- 
4*26 

2'5I 

1*29 

o*44 
3-51 

4-13 
0*50 
3'37 

8-5 
^•35 

1*22 

''34 
3*26 

4-18 
3-36 

3'» 

3*5 
4-56 
1*34 
49-46 

0-47 
0-59 
x*5o 
4*54 

05 
3-32 

4*21 

4*40 
0-37 

54-11 





• 


Long. 


•0 




iri 




:*» 




^ 


E 


/ 


ft. 


15-24 


180 


16-38 


853 


16*24 


1739 


12-7 


72 


II'O 


712 


16*23 


n 


11*9 


8s 


iri8 


525 


I5'44 


5246 


10*56 


33 


187 


833 


15*31 


2083 


11*25 


161 


X0-18 


141 


9*13 


X864 


8-7 


348 


10*51 


669 


14*22 


384 


14*34 


131 


13*5 


46 


14-17 


20 


i8*37 


171 


21*54 


46 


8*52 


»3 


13*0 


335 


6*38 


479 


«S'43 


2871 


11*19 


738 


10*47 


771 


8*19 


16 


8-14 


364 


8-9 


26 


12-25 


36 


16*42 


328 


11-40 


95" 


rsi 


121 



Years' 
Observations. 



1858-84 
1866-69 

1823-33, 67-84 

1832-84 

1877-84 

1854-68 

1848-69, 80*84 
1877-84 

1824-84, irreg. 
1848-84 

1850-59 

1875-84 

1849-84 

1866-84 

1835-60, irreg. 

1882-84 

1861-84 

1881-84 

1836-84 

1827-47, 51-53 

1826-35, 76-84 

1821-25, 72-84 

1820-84 

1870*84 

1848-84 

1849-84 

1863-84 

1821-30, 68-84 

1852-74 

'857-59. 7*-84 
1842-46, 69-84 
1865-84 
1848-84 
1839-71 
1848-56 

1873-84 



Where Published. 



Vide Bepertoriam der Deat- 
Bohen Meteorologitf von 
Dr.G. Hellmann, Leipzig, 
Englemann, 1883. 



II 
II 
II 
•I 
11 
II 
II 

>• 

II 

II 
II 
11' 
II 
II 
II 
II 
II 
II 
i« 
II 
II 
II 
II 
II 
If 
II 
II 
II 
II 

it 
II 
II 

II 



11 
II 
•I 
II 
II 
II 
II 
II 

II 

II 

ti 
II 
II 
II 
II 
II 
11 
II 
II 
•I 
II 
II 
fi 
II 
II 
II 
n 
II 
11 
ii 
11 
It 
II 

• 

II 



X. BADEN. 



Baden , 

Badenweiler ... 

Bretten 

Buohen 

Garlsmhe 

Donaaeschingen 

Freiborg 

Heidelberg .... , 
Hckshensohwand 
Mannheim . • . . . 
Meersborg . . . . , 
yiilingen . • . . , 
Wertheim 





48*46 


8*14 


669 


2 47-48 


7*40 


«375 


2 49* 


8*42 


612 




49*31 


9*19 


1130 




49*1 


8*25 


408 




47*57 


8-30 


2263 




480 


7-51 


955 




49*»5 


8-42 


398 




47*44 


8*10 


33'5 


2 


4929 


8-27 


362 


2 


47*42 


9-16 


»33» 


2 48-4 


8-27 


»344 


2 


49-46 


9-31 


486 



1869-84 
1870-84 
1870-84 
1869-84 

1779-1884 

1871-84 
1869-84 
1871-84 
1869-84 
1781-92, 41-84 
1869-84 
1869-84 
1869-84 



•I- 
•I 

It 
If 
II 
II 
II 
II 
>l 
II 
II 
II 
11 



> f% 
f» 

• t» 
11 
II 
II 
11 
11 
ft 
II 
11 
»• 
•» 



NKW SBRIB8. — VOL. XI. 



I( 
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XI. BAVABIA. 



Station. 



Ansbach ••••••#••••••• 

AschAflenburg 

Augsburg • 

Bayreuth 

Bamberg • • . 

Diukelsbilhl 

Dttrkbeim 

Hohenpeissenberg . . . . 

Eaiserslautxbn 

Kissiugen • . 

Landshut 

Markt-Heidenfeld 

Munich 

Nuremberg..... 

Passau 

Baiisbon • . 

Scheyem 

Speyer 

Weissenburg 

WOrzbnrg 



1 


Lat. 


Long. 


1 


<5 






i 


N 


E 




o » 


t 


ft. 


2 


49-i8 


IO-35 


"357 


2 


49*59 


9*8 


450 


2 


48-22 


10-54 


1638 


2 


49'S7 


11-34 


1178 


2 


49*54 


IO-S3 


788 


2 


49*4 


10-19 


1471 


2 


4928 


8-10 


439 


2 


47*48 


ii-i 


3261 


I 


49-27 


7.46 


794 


2 


50*12 


IO-5 


689 


2 


48-32 


12*10 


1300 


2 


49'5i 


9-37 


517 


I 


48-9 


"•34 


1734 


2 


49-27 


"'^o 


1036 


2 


48-34 


13-28 


1025 


2 


49-1 


12-6 


1 178 


2 


48-30 


11-27 


1706 


2 


49-19 


8-21 


343 


2 


49-2 


10*58 


1402 


2 


49-48 


9*56 


588 



Tears* 
Obserrations. 



1833-59. 79-84 
1833-84 
1812-84 

1807-43, 51-84 
1825-84 
1881-84 

1863-71, 77-84 
1781-1884 

1843-45. 7<>-84 
1879-84 
1879-84 
1881-84 
1815-84 

1820-84, irreg. 

1879-84, irreg. 
I 792-1 884 
1881-84 
1879-84 
1876-84 
1871-84 



Where. Published. 



Beobaeht. der Met. Stat, 
im Eon-Bayem. 



fi 
i» . 
•\ 
»t 
•f 

n 
%\ 
>i 

^» 
ti 
If 
II 
II 
11 
II 
II 
II 

IK 
•I 



11 
II 
11 
II 
f. 
II 
I. 
.1 
II 
II 
II 
II 
ti 
II 
II 
• I 
II 
.& 
II 



XIL SAXONT. 



Annaberg 

Bautzen 

Chemnitz • • . 

Dresden ^orst strasse) . . 
Dresden (Polytechnikum) 

Ddbeln 

Ulster 

Frankenberg 

Freiberg 

Ednigstein 

Leipzig ••. 

Niederpfannenstiel .... 

Oberwiesenthal 

Plauen 

Behefeld 

Beitzenhain 

Bchneeberg Oriesbaoh . . 

Tharand 

Zittau 

Zwiokaa . ••• 



2 


50*35 


12*40 


1992 


2 


51*11 


H*5 


7*5 


2 


50*51 


12-35 


1073 


2 


5»*4 


13-24 


4*3 


2 


5«'4 


13**4 


390 


2 


5«7 


12-47 


604 


2 


50-17 


11-54 


1591 


2 


50*55 


12-41 


984 


2 


50-55 


13-0 


1335 


2 


50-55 


13*44 


1178 


2 


51-20 


12*3 


390 


2 


50-36 


12-22 


1194 


2 


50-25 


12-38 


304" 


2 


50-29 


11-48 


1227 


2 


50*45 


13-21 


2261 


2 


50-34 


12-53 


»553 


2 


50*36 


I2*l8 


1768 


2 


50*59 


13*35 


Vfi 


2 


50*54 


14-29 


863 


2 


50-43 


12*9 


906 



1864-84 
1864-84 
1864-84 
1836-84 
1876-84 
1869-84 
1864-84 
1881-84 

1829-61, 64-84 
1864-84 
1825-84 
1876-84 
1858-84 
1864-84 
1864-84 
1862-84 

1877-84 

1868-84 

1828-55, 64-84 

1864-94 



Up to 1875 ^1^ Besult. au8 
den. Sf et. Beob. in Saoh- 

From 1882 in Jahrbuch dea 

Ednjjgli Sachs. Met. Inst 

(Besults for 1876-81 not 

yet published.) 



II 
II 
II 
II 
II 
ti 
II 
II 
II 
II 
II 
II 
ft 
II 



II 
II 
11 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 



XnL WXJBTTEMBEBG. 



Amlishagen ,.•• 

Biberaoh • • • • • 

Bissingen • . . • • 

Bonnigheim • . 

EUwangen .••••• 

Ennabbeflrren •••,••.. 
FrendenstadC . . ..«••. 



2 


^V} 


9*58 


1542 


2 


48-6 


9*47 


1762 


2 


48-36 


8*3? 


1230 


1 


49*3 


8-16 


722 


2 


4857 


10*8 


1903 


2 


48-27 
48*28 


9*39 


1559 


2 


8-H 


2405 



1839-62 
1868-84 
1839-64 
1861-72 
1859-64 
1846-^2 
1846-^4 



Staatsanzeiger fiir WQrtt. 
Wiirtt. Jahrbiicher fOr Sta- 
tistik u. Landeskunde. 



II 
II 
II 
11 



II 
II 
If 
»• 
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Xin. W&BTTBlffBBBO^Coiiltrtii^J. 



Stotion. 



Friedriehahftlen • • , 
Orftfenhauaen . . , 
Haasen obVerena, 

Heidenheim 

Heil^ronn 

Herrenalb 

Hohenheim 

Hohentwiel....... 

Isny 

St. Johann •••••., 

Kalw 

Kannstatt 

KirehheImfl.T..., 

Mergentheixn 

MittelBtadt 

Munaingeii ..••••, 
MonderkingGn ... 

Obentetten 

Oohsenhaiuen • • • 

Oehringen • • 

BeaUiDgen • 

Sohopflooh 

Bpaiobingen ••••• 



Stattgart 



Ruiz am N«okar, 
Tigerfeld 



Tabingen 

TntUingen 

Ulm 

WUdbad .. 
Zeil 



mm 

I 

O 



2 
% 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



Lat. 



N 

O / 

47'39 
48-52 

48-3 
48-41 

49-8 

48-48 

48-43 
47-46 

47-41 
48-29 

48-43 
48-48 
48-39 

49*9 
48-34 
48-25 

48-14 
4923 

48-5 

49-12 

48-29 

48-32 

48-4 

48-47 

48-22 
48*16 

48-31 

47*59 
48-24 

48-45 
47-5* 



Long. 



E 

9*28 

8-34 
8-43 

10*9 

8-43 

8-26 

9-13 

8-49 
10*2 

0-19 

8-44 
9-13 

9**7 

9-4^ 
9-14 
9-30 
9-38 
9-56 

9-57 
9-30 

9-13 
9.32 

8-45 
9*10 

8-38 
9-»3 

9-3 

8-49 

9*59 
8-33 

9*59 



o 



Tears' 
ObBerrations. 



Where PobliBhed. 



ft. 

1335 
919 

2635 

1617 

545 

1214 

13x2 

«755 
2366 

^493 
1 142 

7»5 
1056 

7»5 
919 

2349 

1673 

X079 

2014 

787 
1263 

2526 

2231 

879 

1440 
2405 

1066 

2110 
1568 
1414 

*474 



1826-84 
1861-64 
1875-84 
1847-84 
1839-84 

1874-75 
1836-84 ineg. 

1865-69 

1832-84 

1880-84 

1843-84 

1843-84 

1864-84 

1847-62, 66-84 
1851-67 
1874-84 
1874-84 
1838-66 
1861-64 

1836-62, 67-84 
1853-56 
1841-84 
1843-60 
1795-1884, 
17J5-1825, 
irreg. 
1861-83 
1872-73 
1819-84, 
1819-61, 
ineg. 
■ 1829-52 

1845-84 
1863-64 
1878-84 



Staatsanzeiger filr Wilrtl. 
WOrtt. Jahrbiioher filr Bta- 
tistik u. Landeeknnde. 



f 



tf 
»> 
tt 
tt 
>t 
»» 
tt 
tt 
t« 
tt 
tt 
tt 
tt 
ft 
tt 
tt 
tt 
tt 
tt 
tt 

tt 

n 

tt 

tt 

tt 
tt 
tt 
tt 



tt 
tt 
ti 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
t« 
tt 
tt 
tt 
tt 
tt 

tf 

ft 

tt 

fi 

ft 
It 
ft 
ft 



XIV. GBEEOE. 



Atheos : 2 

Corfa 2 

Patras 2 



37-58 
39-38 

38-15 



^r44 
19-33 

»i*37 



334 
99 
56 



1859-82 
1869-79 

1870-75 



Zeit. fiir Met. XIX. p. 473. 
XIX. p. 223. 

xm. p. 251. 



If 



XV. ITALY. 



Agnone 

Albbsamdbu . 
Anoona • . • • • 
Aquila ..... 
Abbzzo 

AboOLI PlCBXO 

Asti 

Aaronzo ..... 

AVSLUNO . . . 

Babi 

Bblluro 

Bbbbtbnto... 
Bbboamo...., 





41-48 


14*22 


2644 




44-54 


8*37 


3*1 




43*37 


13-31 


99 




42-21 


11-34 


2411 




43**7 


11-53 


909 




4**54 


13-35 


544 




44*54 


8-12 


466 




46-33 


12-27 


2858 




40-56 


14-45 


1215 




41-9 


16-51 


92 




46-8 


12-14 


1325 




41-7 


14-48 


558 




45*4* 


9-41 


1254 



1880-84 

1857-84 

1864-84 

1874-84 

1876-84 

1877-84 

1882-84 
1876-84 
1881-84 
1866-84 

1875-84 

1869-84 

1871-84 



Annali deU* Uff. Cen. dl 
Met. Ital. 



ft 

tf 

tt 

ft 

ft 

•t 

t« 

ft 

tf 

ft 

It 



ft 
f» 
ft 
tf 
tf 
tf 
tf 
If 

• ff 

• ff 
ft 
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XV, ITALY— ConHnu^if. 



BtfttioB. 



Biella 

Bologna « • « . . 

Bra 

Bbescia , ...•••.. 

Cagliari 

Caltanxssbtta 

Camaldoli «... 

Gasale Monferrato • • . . 

Casebta , , 

Gastellaneta 

Catamu ., .. 

Catanzabo • 

Ghieti 

Gitta di Castello 

Gogne 

GOMO 

Gonegliano 

GOSENZA 

Gbemona 

GUNEO « . . . 

Desenzano , . . . 

Domodossola « . . . 

Febrara 

FiBENZE . , • « . . . 

FOOGU 

FOBLI . . . , 

Fossano « . . . 

Gallipoli 

Gemova ^. . . 

QlBQENTI 

Jesi « 

Leccb . . . , 

LlYOBNO 

Lucca .•., 

Mahtota... 

Mariano 

MassaGabbaba 

Messina ....•• 

MiLANO ..•••.. 

MODBNA 

MONCALIBBI 

MondoTi ..•• «. 

Moncenisio 

Monte Gassino 

Monte Gave 

Monte Vergine 

Nak>li, S.K 

NOYABA . « • 

Oderzo ..«..• «.. 

Oppido Mamertina . • . . 

Padoya 

Palazzolo Aoreide ...... 

Palebmo 

Jtr ABmAi \J» KJ t •••••••«•• 

Payia 

Penne ....•..• 

Pebuqu 

Pbsabo •«.•••.•...,.. 



a 
I 

2 

I 

2 

I 

2 

I 

2 

I 

2 

I 

I 

I 

2 

2 

I 

2 

I 

I 

I 

2 

2 

I 

I 

I 

I 

2 

2 

I 

I 

2 

I 

I 

I 

I 

2 

I 

1 

X 

1 

I 

2 

2 

2 

2 

2 

I 

I 

2 

2 

I 

2 

I 

I 

I 

2 

I 

I 



Lat. 

• 


Long. 


N 


£ 


O / 


°» * 


45*34 


8*3 


44-30 


XI*20 


44.42 


7*5» 


45*3* 


XO-I3 


39-13 


9-6 


37'20 


14-2 


43*46 


16-30 


43-8 


13-4 


45*7 


8-27 


41*3 


14*22 


40-38 


16-56 


37*30 


15-3 


38-55 


16-47 


42*22 


14- 1 1 


43*»7 


12*14 


45*37 


7-19 


45*48 


9*7 


45*53 


12-17 


39-19 


16-17 


45-8 


10*3 


44-23 


7*32 


45-28 


10*32 


46-7 


8-18 


44*51 


11-37 


43-46 


11-15 


4>*a7 


15-31 


44*13 


12-2 


44*3* 


7-46 


40-4 


i8*x 


4***4 


8*55 


37-16 


13*23 


43*30 


13-13 


40-22 


18-12 


43*33 


10*18 


43*5» 


10-31 


4S-IO 


10-47 


40-12 


18-18 


44.2 


10-7 


38-12 


»5*33 


45*18 


9-11 


44*39 


10*56 


45-0 


7*41 


44*»3 


7*48 


45*H 


7-0 


41*31 


13-48 


41*45 


12*52t 


40-58 


15-12 


40-52 


14*15 


45*30 


8*35 


45*47 


12*29 


38-20 


16-0 


45*H 


11*50 


37*4 


14*15 


387 


13*21 


44*48 


10*19 


45*11 


9*9 


42-28 


«3*57 


437 


12*23 


43*55 


12*53 1 



Tears* 
ObserYations. 



ft. 
1424 

300 
1037 

564 

"5 
1871 

3681 

2177 

397 
250 

780 

102 
1092 
1118 

970 
5062 

• * 

279 

839 
223 

1820 

344. 
965 

75 
239 

287 

164 

1257 

93 

177 

837 

387 
236 

78 
102 

131 

351 
254 
118 

483 

211 

848 
1824 
6332 
1730 
3166 
4518 

489 
551 

67 

1 201 

101 

2165 

^37 
295 

3»3 
1368 

1706 
45 



1867-84 
1813-84 
1862-84 
1870-84 

1877-84 
1875-84 
1883-84 
1866-84 
1870-84 
1872-84 
1882-84 
1866-84 
1865-84 
.1868-84 
1879-84 
1871-84 . 

1845-47. 73-84 
1881-84 

1873-84 
1881-84 

1877-84 
1884 

1872-84 
1865-84 
1832-84 
1873-84 
1865-84 
1 880-84 
1880-84 
1833-84 
1868-84 
1867-84 

1875-84 
1856-84 
1877-84 
1840-84 
1883-84 
1881-84 

• 1877-84 
1764-1884 
1830-84 
1866-84 
1867-84 
1882-84 
1876-84 

1877-84 
1884 

1821-84 

1875-84 
1876-84 
1878-84 
1725-1884 
1883-84 
1306-84 
1821-84 
1817-84 
1876-84 
1866-84 
1866-84 



Wher€iPii%lnhed. 



Annali dell Ufl. Gen. di 
Met. Ital. 
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XV. ITALY— Coniinikrrf. 



6totiott« 






FtACBVZA • 

Pioo. S. Bernardo 

PiBA 

Fizzo 

Pordenone •.••..•••... 

Portid*. 

PoBTO Maubizio ..... 

POTBMZA ••.•••••• 

RaTsmis ...•# 

Begoio Calabbu • 

Begoio Emilia 

Riposto 

BoMA, G.B .... 

BoYioo 

Salbbko ...«•••• 

Said 

8an GioTanni in Galilea 
San Remo ............ 

Sant' Agata Feltria .... 

Sabsa&i 

Savona 

Siena 

SONDBIO •.. •. 

Spinea di Mestre ...... 

StdYio 

SiRAOUBA 

TSBAXO 

Tiriolo 

Trapani • 

Tbbyibo 

Tropea « 

TOBINO • • 

Udinb ^..t* 

Urbino 

Valdobbia ••* 

Vallombrosa •••..»..•• 

Varallo 

VeUetri 

Venezia • . . • . 

Vebona ••..•• 

VlCENZA 

Vigevano • . . • . 

Viterbo ^ 

y olpeglino « • • • * 

— ■■ 

Amsterdam 

Assen » 

PlOBhing 

Gboningem 

Hbldeb • . • 

Hellevoetalais • 

lieenwarden •• 

Maastricht 

Tilbnrg ••.••••..»•••• 
Utbecht .••• ••• 



Lat. 



2 

2 

2 

I 

I 

2 

2 

2 

2 

1 



N 

O / 

43'54 

45*3 

45'4o 

43'44. 

38'44 

45-57 
40-48 

43'53 

40'39- 

44-»5 
38*8 

44-42 

37*4* 

41-54 

45-3 
40-42 

45*36 
44.-0 

43-50 

43-51 
40*40 

44-19 

43-«9 
46-10 

45-^9 
46-32 

37*3 
42-40 

38-55 
38-3 

45-40 

38-43 

45-4 
46-4 

43*43 

45*47 

43*43 

45-49 
41-41 

45-26 

4S-26 

45-33 
45-ia 

42*26 

44-54 



Long. 



E 

io'43 
9-40 
6-56 
10*24 
16*12 
12*39 
14-20 

8*3 
15*48 
12-14 

15-39 

10*38 

15*12 
12-29 
11-47 

H-45 
ii-i 

12-42 
7*46 

12*13 
9*10 
8-28 

11*19 

9*54 
12*41 

10*25 

15*15 

13-43 
16*32 

12*32 

12*13 

15-54 

7-41 

13*13 
12*38 

7*54 
11*33 

8*17 
12*48 
12*20 
ii*i 
11*32 

8*52 

12*7 

8*58 



4 
I 



266 

236 

7087 

33 

»97 
112 

269 

206 

271 1 

. . 

49 
202 

45 
163 

30 

172 

302 

145 1 
30 
1909 

719 

85 

"43 
1191 

56 
8343 

7» 

938 

2060 

88 

84 
169 

903 
381 

1483 

8360 

3130 

1526 

1316 

69 

217 

182 

377 
1172 

751 



Years' 
Observations. 



868-84 
872-84 
878-84 
880-84 
1884 

873-84 

1884 

876-84 

879-84 

? 
865-84 
866-84 

875-84 
825-84 

878-84 

864-84 

878-84 

883-84 
865-84 

881-84 

875-84 

875-84 

839-84 
882-84 

880-84 

875-84 
871-84 

875-84 
881-84 

881-84 

859-84 
876-84 

866-84 

828-84 

849-84 

872-84 

878-84 

871-84 

868-84 

836-84 

1796-1884 

858-84 

873-84 

874-84 

871-84 



WherJd Pabliahed. 



AnnalideU' 
Met. 



Ufl. Oen. di 
Itali 
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>f • 
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11 
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It 
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ti 



XVI. THE NETHERLANDS. 



52*22 

5»-59 
51*26 

53*»3 

5»*57 
51-50 

53-12 

50-51 

5«-33 
5»-5 



4-53 
634 

3*35 
6-34 

4-45 

4-7 

5-47 

5*4* 

5-4 

5-7 



14 


17 


5» 


18 





31 


49 


37 





40 





26 


13 


41 


164 


- 33 


33 


10 


43 


37 



Nederl. MeteoroK Jaarboek. 
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. •> 


tt 


It 


II 
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11 


II 
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11 


II 
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XVII. NORWAY. 



Station. 



^ 

S 



Aalesutid •••....•. 

Aalhos... 

Aas 

Alten 

Bergen •••••# .•••• 

Bodd 

Brdno 

OasiBTiAlnA ••».•••••• 

Chrifltiansand .•• 

Christiansiind 

Domsten • • • 

DoTre • • • 

Eidsvold 

ElTenun ••••••••••••.. 

Fagernes • • • . 

Flesje 

Fiord 

Fredrikstad 

FmhoUnen . . •••••• 

Gjesrar 

Granhejm 

Hammerfest •.•.•...•• 

Hole 

JiiBtedal 

Karasjok . . . . • 

Kistrand . . • • 

Erappeto 

LoBraalsoren 

Lodingen • . 

Mandid • • • • 

Molde 

Ozo 

Banen •,,•*. 

Belne •«... 

Bena •••••• 

Boro 

Bdst 

Bandosnnd • 

Skudesnea ... •• 

Bogndal 

Stenkjar 

SydTaranger •. •• 

Tonning , • 

Tromso 

Trondh jem «...•. 

Tdnset 

Ullensrang 

VadsS 

Vardd 

VoerO 

Yiiezoen 



Lat. 


Long. 


N 


E 


t 


/ 


6»*28 


6*10 


6i'3z 


6-6 


59*37 


10-47 


69-58 


23-15 


60*24 


5-20 


67-17 


14-24 


65*28 


12*13 


59'SS 


10*43 


58*8 


8*0 


63*7 


7-45 


61-53 


5-4« 


62*5 


9-7 


60*22 


11*14 


$;'53 


11*34 


68-27 


17-25 


61*10 


6-32 


61*36 


5* 


59-13 


10-56 


71-6 


»3-59 


71*6 


25-22 


6i-6 


8-58 


70*40 


23-40 


60*4 


10*16 


61*33 


7-»9 


69-17 


25-35 


70*26 


25-15 


59*9 


11*38 


6i-6 


7-22 


68*24 


161 


58-2 


7-27 


62*44 


7-11 


58-4 


^'\ 


66*12 


13-38 


67*56 


13-9 


6i*8 


11*22 


62*34 


11*23 


67-31 


12*9 


59*5 


10*28 


59'9 


5*16 


6i*i8 


7*3 


64*1 


11*30 


69*40 


30*10 


61*53 


6*42 


69.39 


18-58 


64*1 


10*24 


62-17 


10*45 


60'20 


6*40 


70*4 


29*47 


70*22 


31*8 


67*41 


12*37 


63*49 


11*14 



i 



ft. 

47 

714 
302 

43 
57 
26 

34 
81 

49 

51 

36 

2110 

615 

623 

25 

16 

26 
18 

52 
21 

1295 

44 
336 

5»5 

438 

32 

356 
16 

44 

54 
20 

37 
43 

4» 

740 

2064 

27 
27 
»3 
99 
27 
67 
16 

50 

3« 
1616 

99 
33 
33 
39 
249 



Years* 
ObservationB. 



1860-84 



11 

»» 

fi 
ft 
•» 
•I 
II 
II 
II 
It 
II 
II 
ti 
II 
ti 
11 
II 
i» 
II 
II 
i» 
II 
II 
II 
It 
II 
If 
II 
II 
II 
II 
II 
It 
It 
II 
11 
It 
It 
It 
It 
II 
It 
It 
II 
ti 
It 
•t 



Where PnUiBhed* 



Jahrbaoh des Norweg. 
. Met. Infit. 



M 

I) 
t«. 
M 
II 
H- 
'M 
M 
It 
II 
It 
If 
It 
It 
I* 
It 
tt 
II 
It 
I* 
It 
tt 
II 
It 
II 
II 
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It 
tt • 
t* 
41 
•» 
tt • 
It 
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It 
It 
It 
It 
It 
tt 
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tt 



XVIII. POBTUGAL. 



Campo Maior, 

CoilIBSik.t»«( 







W 




2 


39-a 


6-59 


X 


a 


40*12 


8*30 



2864-84 

X866-84 



Ann. do Obserr. do Infante 

D. Lniz. 

BeBU. de las Obs. Met. de 

ProTinoiaB. 
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XVni. POBTUaAL^ConlimfeJ. 



StatioiL 



Faro ••.. 

Onarda • 

LlSBOX.., 

Montalegre • • 

Oporto 

SdSBBA. da ESTBELLi. . . • 

Villa Fernando . . •• 

Yiiea •••••.•• 



$ 



Lat. 



N 

O / 

40*3* 

38-43 
41-49 

41-9 

40-25 

38-58 
40*39 



Long. 



W 

o / 

7*57 

7*14 

9*9 

7*45 
8-29 

7*35 
715 
7*57 



ft. 
56 
3409 

313 
3183 

328 
4728 
1230 
1621 



Tears* 
ObservationB. 



Jan. 1885 
1864-84 
x856>84 
1881^4 
1864-84 
1881-84 

June 1884 
1881-84 



Where Pobliehed. 



Ann. do Ot)Berv. do Infante 
D. Luiz. 



It 

n 
»>■ 



11 

M 
fl 
ti 

It 



^1 * 



XIX. BUSSIA. 



Aitador 

Alaghir 

Alexandropol 

Alexandrowak • 

Alexeewskaja Btai^2a • . 

Alt-Subbath 

Aralyoh 

Ardhangel •••••••.•••• 

Ardagan 

Arensbnrg ••.••• 

Astrakhan •••• 

Atkarsk ..•••••• 

Awandofl •••••••••••. 

Baku 

Balaohna .....•..•.•• 
Baloflohew-Potflohinki . . 

Baranowo 

Batonm • • • • • • . 

BaoBk ....••••• 

Belyj-Kljntsoh 

Betanija • . • • 

Blagodat 

Boasta ..•••.• 

BobroT •..••••.. 

BogofdoTsk • 

Borshom ••.•••..... 
Bransk .•..•.••.•••.. 

Carlo 

Chotimsk 

Bagerort (L. H.) 

Dago-Eertell .......... 

DiUmatoT 

Derbend 

DnestrowBkij-Snak . . . . 
Dome Ness (L. H.) • • . . 

Dorpat 

Boroschewitsdii 

DnboTka 

Dnnamonde (L. H.) 

Efremow 

Eiak 

Ekaterinburg 

Ekaterinodar . • • • 

EkaterinoslaT 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



44*25 

43*2 
4048 

47*50 
50-17 

56'X2 

3953 

6433 
41-8 

5815 
46*21 

5i'52 

59*3 
40*22 

56-29 

5446 

56-54 
41-40 

56-25 

41*33 
41-41 

58-17 

4547 
51-6 

5945 
41-51 

52'45 
65*2 

503 

58-55 

58-59 

5613 

42-3 

465 

57*46 

58-23 
52-xo 

493 

57*3 

53-8 

46*40 

56-49 

451 
48-27 



ifi 

34-8 

44*15 

43*49 

35*15 
42-xi 

25*2 

44-30 

40*32 

4250 

22*30 

482 

450 

26*26 

49-50 

43*36 
41*34 
39*14 
41*38 
24* XX 

44*28 
44*32 
59*47 

47*31 
40-4 

6o'X 

43*24 
22*50 

24*34 
35*45 

22*X2 

22-46 

63-0 

48*18 

30*29 

22-36 

26-43 

28-13 

44*50 

24* X 

387^ 
38-X6 

6o'35 
38*58 
35*4 



269 
2067 

4823 
197? 
427? 

2592 

33 
5860 

o 

-66 

394 
o 

X97? 
333 

20 
92? 

3773 

3924? 
1250? 

-85? 

623 
2608? 

33? 

230 

o 
328? 
-x6 

o 

o 
230 
4x0 

o 
6x4 

427 

886 

295 

197 'I x839-55t uf»8- 



X882-84 

1853-63 
1849, 5X-70 

X850-53 
1850-58 

X849-53 
18X3-3X, 33-84 

x88(>-84 

1843-55 

1837-421 45-84 

1857-65 

1848-84 

1842-45, 47-84 

X881-84 

X882-84 
X882-84 
1867-84 

X877-84 
X880-84 

X838-84 
1877-84 

x8 17-36 

X866-84 

1849-57 
X86X-72 

1849. 51-55 
X863-72 

1859-84 

X866-84 

1880-84 

X865-84 
1882-84 
X872-84 
X836-84 
1853-561 59-6X 



Annalen dee physikalis* 
chen Centrat^Obeerya- 
torioms* 
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XIX. BJJ&SlJL^CofUinued. 



SUtion. 



Bkaterinoslav* sche ) 
Lehrf fthrm ....,...] 

Elez.... 

Enissala 

Filaand (L. H.) ,,^ 

Qenitsohesk •••••..... 

OeorgievBk ••••••• 

Glaeow 

Gori ••••••••..•••••« 

QorodisohtBche •••••••• 

Grodno ••••• .,. 

Gadanr 

Galynki 

Gaijew . . . , , 

Haggers 

Hanehl , 

Hapeal 

Hogland (L. H.) 

Idwen ..•••••• 

Irbit 

Ischak , 

Isjoxn •••••••••• 

Istobentkoe 

Iwanischtsohewakoe . . • . 

Jaroslav , 

Jegeleoht • • , 

Jelnia .•.•••..••.••••. 

Eadnikov 

Kalisoh , . 

Kallbodgnmd (L. H.) . . 

Kaluga 

Eaminietz-Podolsk .... 
Eamysohin .•.•••,..• 
Karabagh ............ 

EaraBsinskoe 

Easan 

Easan'sohe Lehrfalurm 

EatharinenBtadt 

Eem 

Eerensk 

Eertch 

Eharkov 

Eherson 

Eholm 

Eiew 

Eisohinaa ••• 

Eiail-Arwat 

Konstantinowskaja, ) 
Staniza ..••..,..,] 

EaroBtjBchew 

EosmodemianBk ••.... 

Kostroma 

Kotschetowskaja Btaniza 

KOTDO •••••••.. 

Erasn^-Eoljadin 

Eriwoi-Bog 

Eronstadt 

Kursk 



• 






^ 


'1 


Lat. 


Long. 


.| 








^ 




N 


E 






/ 


/ 


It. 


2 


4740 


37*35 


722? 


2 


52*37 


3830 




2 


44.56 


34-38 


1509? 


2 


58-23 


21*50 


33 


2 


46'i5 


34-48 


42? 


2 


44'9 


43*29 


951 


2 


58-8 


52-41 


394? 


2 


41*59 


44-6 




2 


54-17 


30-59 


689 


2 


49-17 


31-27 


295 


2 


53-41 


23-50 


328? 


2 


42-28 


44-28 


7087 


2 


54-14 


40-0 


295 


2 


47-7 


51-55 


-58? 


2 


59*9 


24-39 


197 


2 


58-38 


23*35 


33 


2 


5857 


23*32 





2 


606 


26*59 


33 


2 


57'55 


25-11 


197? 


2 


57*41 


63*2 


230 


2 


55-53 


47*0 


230? 


2 


491 1 


37*17 




2 


5826 


48-42 




2 


55*47 


62-30 


328? 


2 


57-38 


39*53 


262 


2 


59-27 


25-7 


131 


2 


54-34 


33*" 


656? 


2 


59-30 


40*20 




2 


51-46 


18-6 




2 


59*59 


25-37 





2 


54-31 


36-16 


525 


2 


4840 


2634 


722 


2 


50-5 


45*24 


69 


2 


44*37 


34*24 


164 


2 


55*23 


64*13 


459 


2 


55-47 


49-8 


262 


2 


55-45 


49-6 


262? 


2 


51-43 


4645 


56? 


2 


64-57 


34*39 


33 


2 


5242 


43-3 




2 


45*21 


36*29 


33 


2 


50*1 


3614 


394 


2 


46-38 


32-37 


98 


2 


57*6 


31-10 


328? 


2 


50*26 


30-31 


591 


2 


4659 


28-51 


295 


2 


39* 10 


5633 




2 


47*35 


41*5 


197? 


2 


50-19 


29-3 




2 


56*21 


4633 


230 


2 


57-47 


4055 


36Z 


2 


47-33 


40-52 


197? 


2 


54*54 


23-53 


230 


2 


50-56 


33-3 




2 


47*54 


33-20 




2 


59*59 


29-47 


66 


2 


51-45 


368 


689 



Tears* 
Obseryations. 



1849-50, 53-56 

1833-72, irreg. 
Z865-84 
1883-84 
1847-51 

X843-71 
1876-^ 

1841-84, irreg. 

1872-84 

1839-43 
1870-73 
1866-67, 71-84 
1878-84 
Z869-84 
1871-84 
1866-84 
1865-84 
1853-67 

1854-57. 72-84 
1852-56 



1857-61 
1839-48 

1843-51 
1845-53 



1859-71, 73-84 

1843. 53-63 
1844-68, irreg. 

1880-84 
1852-531 60-67 

1869-73 
1812-20, 27-84 

1851-53. 63-73 
1883-84 

1863, 65-84 

1873-84 
1841-49 
1825-52 
1856-61 
Z812-84, irreg. 
1844-84 

1861-64 

Z883-84 
1856-69 

1842-47, 49-69 
1850-55 

1839-43. 45-46 

1883-84 

1844-84 
1833-68, irreg. 



Where FobUshed. 



Annalen des physikalis- 
chen, Central-Observa- 
torioms. 
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XIX. BUSSIA— CoHtintterf. 



Station. 



••••••• 



• • • • • t 



Entais 

Ladowskaja Btaniza. . . . 

Lenkoran 

L^y (Eisenbahnstation) 

Liban ..•.....•. 

Livadia • • • 

Liyny 

Ljablin ••••.. 

Lodz , , 

Lomsha ...••.... 

Lowitsoh • • 

Lubahn 

Lagan ^. 

Lnggenhusen ,, 

Malyj-Usen 

Manglias 

Marien-Eolonie ...... 

Melitopol 

Mezen 

Miohailowskaja Staniza 

Mitan 

Mogtsohenskoe 

MoUtowka 

Molodetschno 

Morshansk . . 
Morshowez (L. H.) 

Moscow , , 

„ (Petow. Ak.) . . 

Madjag(L.H.) 

Mnldia 

Maonioniska 

Karonowo 

Nijni Novgorod 

Nijni Tagilsk 

Kikolaewskoe 

Nikolaiew 

Nikolaievka ..... 
Niahne-Tchirskaia- 

Staniza 

NoTaia Ladoga 

NoYa Zembla. ........ 

Novgorod 

NoYo-Oskol 

NoYorossijsk 

Nowaja-Alezandrija .... 
Nowotsoherkask 
Odessa ...... 

Orel 

Orenburg .... 
OrloY (L. H.) 

Orlow ,. 

Ostrog 

Otschakow 

Packerort (L. H.) 

PaYlograd 
Pawlowsk 
Penza . . . 
Pemau . 
Perm 






I 



. . • • . • 



.•••.t .. 



.. •.•••..... 



• w 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



Lat. 



N 

42*16 
45-18 
3846 

51-38 

56-30 

43"o 

5225 

51-15 

51*47 

53*" 

527 

56*55 

48-35 

59*23 

50*31 
41-42 

51*38 
46-51 

6550 

43*19 

56*39 
65-1 

56*17 
54*19 
53*26 

6645 
55*46 
5550 

64*55 
62*24 

67*57 
58-33 
56*20 

57*55 
51-38 
46*58 
50*25 

48*20 

60-7 
72*30 

5831 
50*46 

44*43 
51*25 

47*25 
46*29 

52*57 
51*46 

67*11 

47*6 

50-20 

46-36 

5923 

4832 

59-41 

53*11 
58*23 

58-1 



Long. 



£ 

O / 

42-42 
39*56 

48*51 

35-17 

2I-I 
35*0 

37*37 
22*35 

19*29 

22*5 

19*57 
26*43 

3920 

27-5 

4737 

44*23 

45*30 

35*23 
44*16 

45*10 

23-44 

53-53 

43*57 
2652 

41*50 

42*29 

3740 

37*33 
40*10 

24*50 

23*40 

32*44 
44*o 

5953 
45*27 
3158 
38*9 

43-8 

32*19 
52*42 
3118 

37-52 

37*47 

21*57 
40*6 

3044 
36*5 

55*7 
41*24 

35*50 
26*33 

3132 
24*2 

35*52 
30*29 

45^ 
24-30 

56-16 



'S 



ft. 

459 

-66 
540? 
33 
505 

609? 



236? 

394^ 

197 
197 

3002? 
656? 

53 
820 

33 

206 

591 

459 

98 

525 
558? 
o 

558? 
984? 

558 

459 

591 
614? 

66 

492? 

295? 

33? 
30 
164 

459 
o 

492 

131? 

230 

558 
361 

364 
328? 

98 

66 

328 ?t 

133 
623 

33 
427? 



Years' 
Obsenrations. 



1848-84, irreg. . 
1877-84 
1847-56 
1883-84 

1858-65, 67-84 

1883-84 
1883-84 



1883-84 
1853-68 

1837-84 
1849-^1, 64-74 

1882-84 

1883-84 

i847-53» 70-84 
1883-84 
1883-84 
1870-84 
1823-84 

1882-84 
1870-84 

1848-60, irreg. 

1845-65, irreg, 

i779-i884,ireg. 
1879-84 

1840-54, 56-65 
1851-65 
1848-59 
1854-62 

i835-57> 72-84 

1839-65 
1879-84 

1824-84 

1848-59 

1848-64, 72 

1877-84 

1851-55. 57-61 
1838-44 
1872-84 
1871-84 
1850-66 

183^84, irreg. 

1838-63, irreg. 
1843-84 

1843-54. 59-65 
1841-54 

1863-69, 74-84 
1865-84 
1850-54 
1878-84 

1850-84, irreg. 
1842-49 
1866-70 



Where Pablished. 



Annalen de^ 


physikalis- 


ohen Oentral-Observa- 


torinms. 
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11 
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• • » • • 
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XIX. BXJBBlk-^Ckmiimied. 



Stotion. 



Petrosawodik 

Pjaii^rsk 

Polibino 

Poljanki . . . « 

Poltawa ••• 

Poni 

Port Baltic 

Port Kimda 

Poti 

PriBohib 

Paolango ,••• 

Possen ••••t«t* 

Putiol 

Badom 

Bappel ... ••••••.••• 

Bange ...•••••••••..•. 

Bedat-Eale 

Beo 

Beval 

Beralstein (L. H.) .... 

Biasan • 

Biga 

Boshdestwenskoe (Ko- ) 

fitroma) j 

Boshdestwenskoe (Perm) 
BostoT on the Don • . . . 

Bo?no 

Saokenhaiuen-Bftohhof 

Bt JohamuB 

8t. Pbtxbsbubo •••••• 

Si Bimonifl 

Samara ••• 

Samara'sohe Lehrf ahrm 

Bamartyn •••• 

Barapol •••.•• 

Baratow . . • 

Barepta • « • • • • • • • 

Bohaitanka. • • • 

Bohenknrok • • • • 

Bohlusselbnrg 

Bohmaisen 

Bemettsohino 

Benniza ....••.••••••• 

Bermaza ..••••• • 

SeTastopol ••••#• 

Bbishginsk (L. H.) . • , • 

Bimbirflk ••••••••• 

Bimf eropol 

Bimnjaja-SolotiBa 

Biqabskoe ••••••• 

Bkopin • • • • 

BlatoQst •••••• 

Blobodka 

Blobodskoi •. 

Blazk ..••••••••••#•#• 

Bolgalitsoh 

Bolyitohegodsk 

BoBohanskoe •••••••••• 

Botsohi ••••#••# 



i 






• 


S 


Lat. 


Long. 


1 




N 


E 






O i 


« 


ft. 


2 


61-47 


3423 


164 


2 


44'3 


43*5^ 


1673 


2 


53-44 


5256 


305? 


2 


5256 


46*28 


656? 


2 


49*35 


34-34 


459? 


2 


42-0 


43*20 


3060 


2 


59*21 


24*3 


33 


2 


59-31 


26-32 


164 


2 


429 


41*37 





2 


45*3 


38*55 


121? 


2 


6452 


27*48 


656? 


2 


57-20 


22*1 


66? 


2 


51*20 


33*52 


558? 


2 


51*24 


20*38 




a 


59*1 


24-47 


197 


a 


57*44 


2657 


493 


a 


42*26 


41*36 


33 


a 


5819 


22-30 


33 


a 


59*26 


24*45 





a 


59*43 


2445 





a 


54-38 


39*45 


361 


a 


5^57 


24*6 


33 


% 


58*9 


45*36 


443? 


2 


55*15 


6o*34 




a 


47*13 


3943 




2 


50-37 


26-15 




a 


56-51 


21-13 


33? 


a 


59*3 


25*51 


328 


z 


59*56 


30-16 


33 


a 


59-4 


2628 


394 


a 


53*11 


50-5 


W? 


a 


51-5 


47-12 


164? 


a 


52*55 


39*35 


623? 


a 


56*28 


53*49 


262? 


a 


51*32 


46-2 


X97 


a 


48*30 


44*34 


X64? 


a 


47*41 


375 




a 


626 


4255 




a 


59*57 


31*2 


36? 


a 


56*23 


20-45 


377? 


a 


53-30 


42*37 


377? 


a 


51-0 


23-19 




a 


60*28 


33*5 


49? 


a 


44'37 


33*3 1 


131 


a 


65*12 


36-51 


98 


a 


54*19 


48*24 


459 


a 


44-57 


34*6 


853 


2 


65*41 


40-14 


28? 


2 


655 


53*51 




a 


53*49 


39*33 


463? 


a 


55-xo 


59*41 


1345 


a 


6253 


42-42 


66? 


a 


58*44 


50-12 


328? 


a 


53*2 


27*33 




2 


59-5 


42*17 




2 


61*19 


46-57 


330? 


2 


49*34 


28-55 


932? 


a 


43*34 


3942 


66 



Tears* 
ObsenrationB. 



1857-84 
1872-84 
1882-84 
1868-69, 71-84 
1848-65 
Z882-84 
1839-^ 
1849-58 
1868-84 
Z881-84 
1858-65 

1853-84 
1837-40 

1849-58 
1853-60 

1847-54 
1871-84 

1806-13, 28-84 
1859-71 » 73-84 

1834-35. 71-73 
i795-i884,ireg. 

2878-84 



1883-84 
1863-72 
1867-84 

1743-1884, ireg. 

1849-61, 63-65 

1852, 54-84 

1848-57 

1842-57 

1834-351 41-50 

1836-84, irreg. 

1838-55 
1883-84 

X877-84 

Z880-84 

1878-84 
1824-84, irreg. 

1843-54. 57-^5 
1855-64 

182X-53, 66-72 

1880-84 

Z881-84 
X818-19, 37-84 
1881-^ 
1841, 43-71 



1854-55. 57-^2 
1878-84 
1870-84 



Where Pabllflhed. 



Annalen des physikalis- 
ohen Central-Obeerva- 
tOTioxns. 
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XIX. BXJBBllL^CimHimed. 



btoturn. 



I 

<5 



• • • • • • • • 



i 



Staiyi-BykhoY 

Stavropol , 

Bnkhnin Kale . • • 

Bomy • • • 

8iirTop(L.H0 

Bwalf or Ort (L. H.) .., 

Bweaboig 

Swialotaoh •••••••••• 

Taganzog , 

Tambov , 

TohenuAov. • ••••••••< 

Temir-Cnan-Schura , 

Temnikov • • 

TheodoBsija , 

TlVLU , 

Toapsae 

Tzaritzin , 

Uelzen , 

Ufa 

Uxalflk • 

„ (Muster Forstei) 
Urjapinskaja Btaniza , 

Uiwum ••• 

UetingWeliki .. 
Uflt-Medwidizkaja 

Btaniza • 

UstBisolsk 

Vladikawkas 

Vladimir 

Vologda 

Warsaw 

Wassilewitaohi .. 
WasiLBarBk .... 
Welikie-Lnki .... 
Weliko-Anadolsk 
Werchoyashskoi 
Wesenberg .... 

Wihxa 

Windaa 

WiBsimo-Bohaitansk .... 

Wolgsk 

Wolkowygohki 

Wolmar 

Wologda'aohe Lehrfahrm 
Wolokolamsk 
Woltehansti . 

Woro 

Woroneeh .•. 
Woskressensk 
WoeneBBenje , 
Wytegra .••• , 

Talta 

Yelabnga...., 



• • • • 



• • • • • • 



Lat. 



K 

O / 

53*31 

45*3 

43*o 

50-54 
59-28 

57*55 
6o*8 

53*3 
47-12 

52*43 
51-29 
42-49 

54-38 
45-2 

4i'43 

44*6 

48-42 

5753 
54-43 
51-11 

51-43 

50-45 

577 
60*46 

4935 

61*40 

43*2 
56-8 

5914 

5213 
52*16 

56-8 

56*21 

47'4i 
6045 

59*21 

54-41 
57'24 
57-40 
52-2 

54'39 
5732 

59-25 
56*2 

50-17 

63*11 

51*40 

537 
61-1 

61*0 

44'30 

55-45 



Long. 



£ 

O t 

30*16 

41-59 
4I-X 

34-48 
24*24 

22*4 

24-59 
247 
38-59 
41*28 

31-18 

47-7 
43*12 

3523 

44-47 

394 

443 1 
2637 

5556 
51*22 

51-49 
42*0 

50*1 

46*18 

42-45 

50*51 
44*41 
40*25 

39*53 
21*2 

29*48 

46*0 

30*31 
37-26 

42*3 

26*24 

25*18 

21-33 
59*30 

47*23 
23*2 

25*26 

3853 
35*58 

36*57 
22*0 

3913 
56*12 

3532 
36*27 

34-" 
524 



I 



Tears' 
ObservationB. 



ft. 

513? 

X804? 

z6 

66 
o 

33? 
525? 

98 

558 

295 

1394? 

394? 

73? 
1411 

98? 

459? 
558? 
164 

525? 

262 

262? 

328? 

328? 
2231 
558? 
361 

394 
449 
443 
358 
738? 

427 T 

394 

33 
906? 

328? 

230? 

164 

394? 
591' 
328 

66? 

492 
656? 

133? 
152? 

131 
197 



1876-84 
1854-59, 63-84 
1872-84 

1865-66, 72^ 
1865-^ 

1817-59, ixreg. 
Z838-46 

1816-33, 74-84 

1845-56, 58-60 

1865--66, 70-84 
Z882-84 

1850-56, 58-60 
1876-84 
1844-^ 
1876-84 
1836-54 
1853-59 

1838-58, irreg. 

i85^3t 67-^ 
1883-84 

1858-62, 67-84 

X853-64 

1840-52 

1850-59 

1817-67 
X872-84 
1839-50 

X 844-84, irreg. 

1779.99,1826-84 
X878-84 
X883-84 
1880-84 
X881-84 
X852-58 
X87X-84 
X8X6-84 

1862-66, 68-84 
X878-84 
X860-65 
1869-^ 

x854-«x, 64-€5 

1847-55 

1834-43 
X848-65 

1800-24 

1862-84, irreg. 

1853-59. 6s 
X883-84 
1878-84 
X869-84 
1864-73 



Where PliUiahed. 



Azmalen des physikaliB- 
chen Oentnd-ObMm- 
torinmB. 



XX. FINLAND. 



II 
II 
II 
II 
II 
II 
11 
II 
II 
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i» 
II 
II 
II 
II 
•I 
II 
II 
•I 
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II 

•I 
«i 
•I 

II 

!• 
II 
II 
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t» 
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11 
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II 
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II 
II 
II 
II 
II 
•I 
II 
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II 
II 
II 
II 
I) 
II 
•I 
It 
II 
•I 
II 
II 
II 
II 

11 

It 
ti 
11 
II 
II 
I* 
It 
II 
II 
II 
11 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
I* 
•I 
II 
II 



Abo 

Biomeborg 
Brahestad 



• • • • »••% • • « • 



2 


60-27 


12*17 


49 


2 


61*30 21*41 


49 


2 


64*41 


24*2S 


X08 



1858-84 
1850-61 
1874^0 



Acta 800. 8d. Fenn. 



II 

II 



II 
II 
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XX. FINLAND— Conttnu^d. 



Station. 



u 

o 



BkncBB...., 

Fagervik i Finga 

Flomants 

Frederikshamn 

Hammarland 

Hango (Lighthouse) . . . . 

Bangd (Town) 

HelsiDgfors 

Jyvaskyla 

Kaiana • 

Karstula 

Keurn 

Eezholm 

Kitiila 

Kuopio 

Lampis ....•• 

Larsmo . . , 

Lojo 

Mariehamn 

Marjaniemi • • • . 

Mustiala . . • • 

Nyslott 

Ofcava 

Pyhaiarvi 

Bunsala • 

Sabbskar 

Salo 

Seinajoki ••«...• 

Skalgmnd . 

Skalskiir 

Sodan]grla .«•• ••. 

Soderskar 

Sordavala 

Tammerfors 

Tohmajarvi «.... 

Tornea 

Uleaborg •«.... 

Ulkokalla 

Viborg...... •.... 

Wartsila • • . • • 

Wasa 

Wutasaari 

Albacete 

Albarracin 

Alcal& la Beal 

Aleaniz ..••.... 

Alicante • 

Arcbidona ............ 

A^a 

Badajoz 

Barbastro 

Barcelona 

Bilbao 

Burgos ...••• • . . 

C&'ceres 



Lat. 



% 

2 
Z 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



N 

O t 

S9'S9 
6o'i 

62*38 

60*34 

60*13 

S9-+6 

59*49 
60*10 

62*14 

64-13 
62*52 

62*15 

61*2 

67*40 

62*54 

61*6 

63*45 

60*15 

60*6 

65*2 

60*49 

61*52 

6i'39 

63*40 

60*26 

61*28 

6o'22 

62*46 

62*20 

60*24 

67*24 

60*7 

61*42 

61*30 

62*12 

65*51 

65*1 

64*22 

6o*43 
62*11 
63*5 
63*4 



Long. 



2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 



390 
4025 

3724 

4i'3 
38*21 

37*6 

40'39 

38-54 
42*2 

41*22 

43-15 
42*20 

39'29 



E 

O / 

23*27 
23*51 
31*19 

27*12 

19*46 

22*57 
22*55 

24*57 

»5'44 
27*42 

24*47 

24*42 

30*7 

25*3 

27*40 

»5-3 
22*46 

24*0 

19*57 

24-54 

23*47 

28*51 

27*2 
25*52 

22*7 

21*22 

23*9 

22*48 

21*12 

19*37 

26*36 

25*26 

30*42 

*3*45 
30*36 

24*9 

25*30 

i3-34 
28-46 

3039 

21*33 

25*52 






ft. 

33 
66 

574 

49 

33 
18 

30 

38 
321 

440 

394 
361 
92 
568 
295 

394 

33 
167 

27 

72 

405 

262 

486 

545 
16 

5a 

33 
440 

39 
26 

492 

16 

97 
300 

269 

30 

30 

5* 

»3 

344 
46 

344 



Years' 
Observations. 



1850-57 
1851-54 
1880-84 
1853-63 
1850-58 
1866-84 
1877-84 
1850-84 

1865-84, irreg. 

1850-80, irreg. 
1872-77 
i858->65 
1871-79 
1870-74 

1850-77, 1884 
1870-84 
1866-82 
1850-54 
1866-84 

1874-84 
1850-72, 81-84 

1850, 52-55 

1872, 75-84 

1877-84 

1865-70. 72-3 
1876-84 
1870-79 
1870-73 
1876-84 
1869-84 

1863, 1865-74 
1866-84 
1850-84 

1867-84, irreg. 

1873-4,76-84 

1850-84, irreg. 
1850-84 
1873-84 

1870-81, 1884 

1873-77,1884 

1871-84, irreg. 

1850-61 



Where Pablished. 



Acta Soo. Hoi. Fenn. 



t» 

u 

If 
>l 
l> 
t» 
»t 
' ft 

• f» 
»l 
«* 
l» 
n • 

• If • 
ft 
ff 

• « 

11 

»t 

If • 

ff 

ff 

It 

t» 

If 

•ft 

»t 

t» 

II 

tf 

It 

It 

tt 

ti 

•it ♦ 

tf 

tf 

It • 

t» 



ft 

tf 

tf' 

If 

tf 

It 

If 

tf 

If 

ft 

>i 

ft 

II 

II 

II 

If 

tf 

ft 

ft 

ff 

If 

fi 

If 

ft 

ft 

It 

It 

ft 
It 
It 
II 
t« 
It 
tf 
It 
• ft 
ft 
II 
fi 
II 



XXI. SPAIN. 



1*52 W 
1*8 W 
40 W 
0*4 £ 
0*29 W 
4*24 W 
4*42 W 
6-58 w 
0-5 E 
2*9 E 
2*56 W 
3-43 W 
6*21 W 



225 z 

3281? 

3248? 

13 
2165 

3609 

558 

1037 
69 

52 
2822 

1 148 



1865-84 
1878-84 
i882-«4 
1882-84 
1865-^4 
1882-84 
1882-84 
1865-84 
1882-84 
1865-84 
1865-84 
1865-84 
1882^4 



Besu« do las Obs. Met. 
de Provincias. 



11 
•f 

ft 
t> 

If 
ff 
II 
II 
II 
II 



II 
II 
It 
It 
It 
II 
II 
II 
It 
i« 
If 



PCOTT — ^PSB8I]>BMT*9 4DPBBSS — ^AP£BNPUv 



xm 



XXI. SPAIN~-OonHnu«d. 



Station. 



C^dte « 

Calataynd 

Cartagena 

Cazorla 

GiadadBeal 

Corimna 

EfloorialfEl 

Granada 

Huesoa 

Ignalada 

Jaoa 

Jaen 

La Gnardia 

Leon , , 

Lerida 

Logrono • 

Madbid 

Malaga 

Molina de Aragon 

Mnrcia •••••••• 

Olot 

Ona 

Orduna 

Orense 

Oviedo.... 

Palenoia 

Palma 

Pamplona • 

Pontevedra 

Salamanca 

San Febnamdo 

San Sebastian 

Santander 

Santiago • . . . 

Saragossa 

Segovia • • . . • 

Seville 

Soria % 

S08 

Tarifa 

Taxragona • • 

Temel 

ValdeseTilla 

Valencia ..• »•• 

YaUadolid 

Yecla 



S 



2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

I 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2' 
I 

2 



Lat. 



N 

36-31 
41*21 

37*36 

37*55 

38-59 
43*22 

4037 

37*" 
427 

41*33 
42-36 
37*47 
41-54 
4236 
41*38 
4227 
40*24 

36-43 
40-53 

37-59 
42*10 
4244 

4259 
42*20 

43-23 
42*1 

39-33 
42-49 

42*26 

4058 

36*28 

43-19 
43-a9 
42-53 
41-38 

40-57 

37-23 

41-49 
42*30 

36*0 

41-7 
40*21 

38-42 
39-28 

41-39 
38-38 



Long. 



6-19^ 
1*42 W 

0-59 w 
3-1 W 
3-56 w 

8*24 W 
4-13 W 
3*39 W 
o-26W:i598 
1-32 E 



5 



ft. 

1713? 
20 



2247 
82 

3373 
2198 



o*34W 
3-47 W 
8-49 W 

5-33 w 

0*38 E 
2*27 W 

3-42 W 

4*26 W 
1-54W 
1*9 W 
2*30 E 
3*26 W 
30 W 
6*15 W 



2690 

1926 

26 

2631 

492 
1220 

2149 

75 

3465 

X38 

994 
1906 

472 



5-49 W| 738 

4*33 W 2461 

2*38 E( 66 

1532 

39 
2671 

92 

82 



1-39 W 
8*37 W 

5*40 W 

6*13 W 
20 W 
3-4^W 
8'34W 
0*53 W 
4*8 W 
6*1 W 



863 
656 

3297 
98 



2*32W;3504 
1-9 W! 

5-35 W 46 

X'X2 E 387 
1*7 W3005 
6*50 W 912 



0*23 W 
4*43 W 



59 
2346 



i*i5Wli969 



Years' 
Observations. 



882-84 
882-84 

877-84 
882-84 

865-«4 

865-84 

870-84 

865-84 

865-84 

882-84 

882-84 

865-84 

882-84 

865-84 

882-84 

882-84 

865-84 

878-84 

882-84 

865-84 

882-84 

882-84 

882-«4 

882-84 

865-84 

882-84 

865-84 

882-84 

882-84 

865-84 

865-84 

878-84 

878-84 

865-84 

865-84 

882-84 

865-84 

865-84 

865-84 

878-84 
882-84 
865-84 
865-84 
882-84 



Where PnUished. 



Besn. de las Obs. Met. 
de Provincias. 



n 
ff 
ft 
If 
II 
ft 
>> 
II. 
ti 
It 

V 
If 
«i 
II 
II 
It 
»l 
If 
II 
l» 

l» 
II 

II 

• I 

?» 
II 

II 
II 
II 
v> 
II 
ff 
II 
ft 

?» 
II 

II 
II 
ft 
II 
11 
i» 
11 
!» 



XXU. SWEDEN. 



Alderstngan •••....... 

Askersnnd • . . . 

Balinge 

Bjdrkholm 

Bjaraker 

Dingtnna • . 

Falkoping 

FMan 







E 


ft. 


2 


59-41 


16* x8 




2 


58-53 


14-55 


351 


2 


59-57 


17-33 




2 


57*20 


12*22 




2 


61*52' 16*36 




2 


59*34 16*25 




2 


58*10 13*34 




2 


§0*36 


15-38 


380 



1881-84 
1859-84 
1881-84 
1881-^ 
1878-84 
1881-84 
1881-84 
1860-84 



Met. lakttag. i. Sverige. 



II 
II 
II 
It 
11 
II 
II 



184 



8€0TT — PBBSIDSMT'S ADI»B88«-AFPEH]>IX, 



Xn. SWEDEN— Continticd. 



Station. 



Oefld 

Godeg&rd 

Gdteborg 

Gysinge , 

Halnutad 

Haparanda. . • • • 

Helde 

Helxnerdins ••••• 

HemSsand. • • • • . . 

HaB& 

Jo^kmo^k • 

J5nk5pmg •••• 

Kalmar . • • • 

KareBtumdo 

Karlflhanm • • • • 

Karlstad 

Kilafors 

Kinnared 

KristianBtad 

liillh&rad • • • • .•••«.. 

LinkSping 

Land*8 ObBerYatoriuxn. . 

NaBsjd 

Nora • 

NykSping 

Pitei 

Bonneby • « 

Skara 

Skeninge 

Sp&rhnlt 

Stensele 

Stookhobn : Rzperi- ) 

meatalffiltet ] 

Stockholm : Observa- ) 

torinm « ) 

Strdmstad 

Stum 

STeg 

Tierp 

Umei 

Upbala 

y adstena • . . 

Venersborg. •..••••••,. 

Veflter&a 

Vestervik 

Vexja 

Visby 

Akerlanna ....••.•.••. 

drebio •• 

5ste£8nnd 

iMrtk Karap 

Qxnas 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



Lat. 



Long. 



N 

60*40 

58-44 

57*42 
60*17 

56-40 

65-50 

58*32 
57*io 

62-38 

63-32 

66-36 

57*47 
56-40 

68-26 

56-10 

59*23 
61-13 

57*2 
56-2 

59*39 
58-25 

55*42 
57*39 
59'3i 

58-45 
65-19 

56*13 
58-23 
58-24 

58*35 
65*5 

59-21 

59*20 

58*56 
56-59 

62*2 
60-17 

63*49 
59*52 



58-27 
58-23 

59*37 
5746 
56*53 
57*39 
6o'i 

59-16 

63-11 

5625 

58-40 



E 

o / 

17*9 

15-8 
11-58 

16-54 

12-52 

24*9 

13*30 

14*3 

17*57 

13*7 
19-51 

14-11 
16-22 
22*28 

14-52 

13*30 
16-37 

13-6 

14*10 

16*22 

15*37 
13-12 

14-42 

15*3 
17-1 

21-30 
15-18 
13-27 
15*6 , 
13*40 
17-12 

18-4 

Z8-4 

zi-ii 
12-33 
14-23 
17-28 
20-18 
17*38 



14*54 
12-20 

16*33 
16-39 

14*49 
18-20 

17-23 

I5'i3 
14*38 
12-58 
12-5 






ft. 
39 

22 

34 
30 



45 
1302 

926 

310 

30 

31 
172 



30 

222 

124 

308 

55 
34 

371 



1106 

146 
29 

41 



178 
60 

44 

552 

52 

101 
972 



Years' 
Obseryations. 



859-84 
881-83 
859-84 
875-84 
859-84 
859-84 
881-84 
881-84 

859-84 
877-84 
860-84 
859-84 
859-84 
879-84 

859-84 
859-84 
882-84 
882-84 
878-84 
881-84 
859-84 
863-84 
882-84 
875-84 
859-84 

859-84 
881-84 
859-84 
881-84 
881-84 
860-84 

88z-^ 

863-84 

870-84 
881-84 

875-84 
881-84 

859-84 
855-84 



881-83 

859-84 
859-84 
859-84 
859-84 
859-84 
881-84 

859-«4 
860-84 

881-84 

882-84 



Where PnbllBhed. 



Met. lakttag. i. Syerige. 



*f 
(f 
ft 
ft 
ft 
ft 
If 
»f 
If 
ft 
ft 
ft 
ff 
ff 
ff 
ff 
ft 
ff 
ff 
ff 
ff 
ff 
•f 
ff 
If 
ff 
fi 
ff 
ff 

fi 

«f 

If 
If 
ff 
f» 

ff 



If 
ff 
ff 
ff 
tf 
ff 
If 
ff 
ff 
ft 
t« 
tf 
ft 
ft 
ft 
If 
ff 
tf 
f» 
ff 
ft 
ff 
ff 
tf 
ft 
ft 
•t 
It 
f» 
ft 

ft 

ft 

ft 
ft 
ft 

ff 
If 



B^soltatfl, Observations, 
M6t.Horaires,6aUetin M6t. 

Mensuel. 
Met. lakttag. i. Sverige. 



ft 
If 
ft 
ft 
ft 

ft 

ft 

tf 

ft 

It 



ft 
ft 
ft 
If 
ft 

ft 

ft 

ft 

ft 

•t 



XXIII. BWirZEBUND. 



I§ Lat. LoDB. 



AAoltern, i/E 

Ai«le 

Altdorf',;!.'.".!!.',"" 

AlUtatten 

Andermatt 

Aaea, LiQththal ,. 
Baden 

Beutenberg 

Ddlinzoaa 

Becnhudin 

BeTDiua (la Bosa) . , 
„ (HoBpice) 

Bex ....,".".!.'! I!."' 

BotUteio 

BaUberg 

Broggio 

Br^Tine 

BrieDZ 

Bnrgdarf 

CiLBtaaegna 

Cenere, Uonta ,.., 
Chilean d'Oex .... 

Chaumont 

ObanE-de-FoudH , , 

Chui 

Cboiwaldan 

CnTes (1» "^io^) •■■• 

Davos-Flatst 

DieHsenhoien 

Dusnang 

Bbnat 

EinBJedeln 

Elm 

Engelberg 

EngBtleD-Alp . . . . 

Faido 

Fninenleld 

FriboQrg (BonrgniLi 

FrotigeD 

Gahiia 

QeneroBo, Moate . . 

OotcbeDeQ 

Geneva 

QIarua 

OoCtbaid 

Qracben 

Grimncl- Hospice .. 

(irindeltrald 

Qnnelen.,, 





N 


a 






47'6 








+b",i 




46'53 








4f'-lH 




46- S4 




47-29 




47 33 








4b-l2 




46' S7 








46'27 




46-27 








4b'.<i 




46'2i 




47M4 












it-rn 




4b-46 




46'i5 




47'4 








4b-8 


2 


4t.-29 


3 


{V6 




4b-sr 












4ti-4a 




47"4a 




4b-,B 




4726 




47'i6 




47-8 








46-49 








46'2<) 




47'34 




46-4a 


2 


46'.1 




47-ai 












46-12 




4615 




47'3 




46-17 




46-33 




46-« 




40-14 




46-,S 




Ifrl6 




Whete PnUlahHL 



dchvelz, melMT, BeoLacbt. 





qi2 


1S64-84 






I864-S4 






1864^73, 76-8; 


7-2b 




1864-84 


itM 


U;,,] 


1864-84 


u-1 




1864-70 




7b7i 




t)-s-i 


-iOj^ 




K, 


141-1 




Q7f 


18763^ 


8-11 




1S78-84 


H-q 


.«q. 








1884 


b-,7 


14bS 


1872-3 




142. 


1864-70 




J=;4'- 


"864-73 


7-17 






q-fl 


i-U)', 


8'S4 


iSo^ 






lib2 




6-sq 




1864-84 


b-,0 






9-11 


iqib 


1864-78 








7-z 




18B0-84 


■1'44 




1866-84, irreg. 


B-45 


riba 




b-10 


m2<; 


1864-6 


H-,7 


ig^3 


1877-80 


q-8 


211= 


1879-84 


a-4'i 






q-io 


3"i' 


1878-84 




If."- 


1864-84 




"J 11 


1B64-5. 69 




2490 


[864-6, 76-8, 




MOi 


1864-73, 79-&I 


7-10 


■"" 










q-ja 




1871-84 


Q-O 




1869-73 




1V<" 


[872-3, 76-84 




Mt<, 






[4+, 


1866-84 


q"4 


1S41 


1864-7. 7>'-84 


7-s8 


22^-, 


1864-66 




Wq< 














1864-84 




I4W 


1865-69 


7-51 


aajli 


1S7Z-S0 



SCOTT — FBXBIDmra B AODBWB — iMXSDa. 

XXni. SWIIZEBLUm— Confinwi. 



Where PobUahed. 



Qcttaniiei] 

Inteilakeii 

EaiBerBtahl 

Klostera 

KoDigEfelden 

Eieuzlingcn 

Laueairae 

Leakerbad 

Lleabal 

Iiinth Colon? 

Iiocarno (Muralto) . . . 

liottigna 

Lugano 

Laoeme, Soanenberg . 

Lucerne, Stadt 

MuichBiraz 

MarBolilina 

Martipiy (Bonrg) 

Alendrisio , ,, . 

Morges 

Uurten 

KeucbAtel 

Olten 

Platta (MedeU) 

PoDlieaina 

PoDts, Ics 

Porrentrny , , , , 

Batbhanaen 

BvokiDgeu 

Iteiobenau 

Eeidonbocb 

Kemua 

Shointelden 

Bigbi-cnlm 

Jtivern-Bironiao 

Borechacb 

Saanen 

Sunt-Imier 

Saintc-Cioix 

St. Bbhiubd 

St. QaUeu 

St. Moiitit 

St. Vittore 

SargaiiE 

SchafFbauseQ 

Scliciaeak 

Schula 

Sobwarzcnborg 

SollWjtK 

See1iBt)cig 

Senlier, !e 

Sbntis 

fidpey 

tilB-Mam 



! 46-31 
I 46-23 
I 47 29 



2 46'33 

!, 4^-57 

2| 46-6 

^l 45'53 

i\ 46'30 



1 47-25 

! 47- 1 

I 47-16 

II 46-28 

! 46-2g 
1 46'38 

!; 46-50 , I 



9 149O; 
5 47671 
5 5069. 



IS7J-3, 76-84 

1864-&6 

1864-84 

1864-84 

1866-69 

1864-77 

1864-66 

864-76, 78-84 

1874-84 

18S4 

1879-84 

1872-4, 77-84 

1864, 76-84 

1864-80 

1S78-84 

1864-84 

1870-84 

1879-84 

1864-66 

1864-83 

II 1864-Si, 84 

j' 1864-66 

:, 1864-66 

j, 1864-84 

i! '871-73 

I! 1S64-84 
)| 1864-84 
11864-74, 76-84 
11873-76, 79-84 
i| 1866-70 ' 
i; '864-77 
il 1870-84 
i' 1864-67 
i! 1S64-76, ai-4 

;; 1864-S4 
ll 1873-74 
il 1864-68 



Itehweie. meteor. Beobuht. 



47'3 


i.% 


467 


8-iS 


47-aq 


9-30 




715 


47'9 




4749 




45-5* 


7-II 




9-23 








9-6 




9-26 




H-,8 




B-lo 


46-48 




46-49 


7-21 


47-" 








4(.-36 


6-,4 



^-1 



1864—84, i 

18S4 

1869-75, 83-4 

1S72, 80-84 

1864-68 

1864-75 

1864-84 

1864-84 

1875-79 

1868-84 

1864-73, 76-S4 

1864-71, 75-84 

■871-73 

1863-71, 81-1 

1867-69. 71-73 

1B64-73, 77-84 

'87 '-73 

1864-66 



aaOTI PRBSIDKM S ASDSBSa — ^iPPXNDIX. 

XXin. SWITZBBUND— OtRliiRud. 



Where PubliBhed. 



SimpIoD 

Bolotfaum 

BplOcen 

Btallft 

Steni , 

Thnn , 

Thneis 

Trogen 

tJetUberg 

T&lS&inte 

ViEQaa 

Tnodeiu 

Wald 

WeiBaetutem . . , , 

Wiesen 

WildhaoB 

Winterthttr 

Zennfttt 

zog.... !!!!!!!! 

ZOrieh 

Znrzach 

ConaUnUnopla ,. 
Dnnzio 



4633 
46'57 



*r3° 
468 
46>: 



1864-73 
1864-S4 
1864-73 
1864-S3 
1864-67 
18G4-6, 68 
1B67-84 
1875-84 
1864-75 
1864-84 
1864-78, 84 
1865-68 
1864-77 
1872-84 
1864-83 
1879-84 



1S64-6, 80-4 
1864-84 
1864-67 
1864-68 

1864-6, 73-77 
1864-84 
1864-66 



XXIT. TOEKET. 

18-59 1857-69 lAn.dela Soc Jlet.de Franoe. 

} ig-ig II tS6^7i, 73-77 Zeit. fiir Met. XIX. p. 117. 
7 lo-SS "595 i .. XI' P- 3'6. 



XXT. ABIA (osinBu). 



Aau MraoB. 

Bagdad , 

Beyioat 

JeruB^em 

Lamaea 

Papho 

8<ao.... 

Smjma 

Tnibiz<aid 



Uacao 

mw SXKIES.- 







iMo-84 


Repcuton the Met. of India. 


S8-3^ 




■861-is 


Zeil. tar Met. XVI. p. 6. 


44.16 










1" 


r86j-,o, 76-84 








.881-S4 


Rep. ol San. Com. Cypriu. 






1865-81 


Jonrn. Scot, Met. Soo. 




'!') 


i3Si-g+ 


Sep. of San. Com. Cypiua. 


JJ'37 


l-i 






JJ" 




1881-84 








1S81-S4 








ms4-ss 


Zeit.faTHet.YI[Lp. i>i. 






1843-70, irreg. 




39'4S 


T) 






11-46 


33 


,873-84 


Ann. des Phjwk. Cent. 
Obsetv. 8t.reterabnrg. 


I13-J1 


46 


1881-84 


Add. do Oba. da Inlante 
D. Loiz. 



188 



SCOTT — ^PBBSIDBNT's ADDBK8S — ^APPBNDIZ. 
XXV. ASIA {qeverjll)— Continued, 



Station. 



Chuta. 
(Continued,) 
Kea-chwang 

Pekin , 

Bi-wan-tfle , 

Takn 

Urga 

Yarkand • i 

Zl-KA-WSI *, 

Japav. 

Aotnori 

Hakodati , 

Hiroshima 

Kanasawa 

Kioto 

Eoohi 

Kagoaaki 

Kiigata 

Nobim 

Osaka 

Tokei 

Wakayama < 

FSBBU. 

Bashitd 

Teheran 

8lAM. 

Bangkok 



O 



Iiat. 



N 

O / 

40'S7 
3957 
40-59 

38-59 

47*55 
38-25 

3113 



40-51 

41-48 

34-20 
36-33 

3ri 

33*33 
3a'44 

37*55 
38-23 

34*42 
35*40 
34*H 



28-59 
35*41 

11-45 



Long. 



E 

O t 

121*27 

116*29 

115*18 
117-40 
106*51 
77-16 

121-26 



140-45 
140-47 

132*27 
136*40 

135*46 
133*34 

129*52 

139-3 

141*12 

135-30 
139*45 

»35'9 



50»49 
51-25 

100-30 



4 

a 



^ 



ft. 



131 

3904 

33 

3773 



a3 



3» 
131 

95 
162 

20 

189 

32 
15 

63 
48 



*5 
3714? 



Years* 
ObBervation0. 



1861-62 

1841-84, irreg. 

1873-84 
1873-84 
1869-84 

> 873-75 
1872-84 



1882-84 

1859-64 

1879-84 
1882-84 
1881-84 
1882-84 
1880-84 
1881-84 
1881-84 
1882-84 
1876-84 
1880-84 



1878-84 
1883-84 

1858-61, 63-68 



Where Fablished. 



Zeit. fik Met. Vn. p. 7. 
(Ann. des Physik. Cent. 
( Observ. St. Petersburg. 






It 



Indian Met. Memoirs. 

(Bulletin Mensuel des Obs. 
Mag. et Met. de Zi-ka- 
WeL 



T. M. Observatory, Tokei. 

(Ann. des Physik. Cent. 

( Observ. St. Petersburg. 
I. M. Observatory, Tokei. 



It 
*f 
I* 
If 
II 
It 
It 
II 
It 



It 
It 
It 
11 
II 
II 
II 
It 
II 



Beportonthe Met.of India. 
(Ann. des physik. Cent. 
( Observ. St. Petersburg. 



Quarterly Journal, p. 82. 



XXVI. ASIATIC RUSSIA. 



Akmolinsk 

Alezandrowka (Sagha-) 

Uen) ] 

Alezandrowski j Post .... 

Andidsohan 

Ashurada 

Askold 

Auli ata 

Barnaul 

Behring Island 

Beresov 

Bfisk .• 

Blagovestchensk 

Dudinskoe 

Dui(L.H.) 

Fort Alezandrovsk . . . . 

Fort Perovsky 

Goldwasohe Wosnes- ) 

sensk ....•# j 



2 


51-12 


2 


50*50 


2 


51*28 


2 


40*48 


2 


36-54 


2 


42*44 


2 


4^*53 


2 


53*20 


2 


55-22 


2 


63*54 


2 


52-32 


2 


50-15 


2 


70*30 


2 


50-50 


2 


44*27 


2 


4451 


2 


58-46 



71*23 
142-7 

140-50 
72-22 

53*57 
132-21 

71-23 

82*47 
166*0 

654 

85-16 

"7*37 
83*10 

142*26 

50*8 

65-27 

xz5-ao 



1017 

53 

45 
1512 

-66 

84 
2625? 

459 
98? 

558 

361 

-33 

394 

2625 



1870-84 
1881-84 

1882-84 
1849-84, irreg. 
1876-84 
1870-84 
1838-84 

1832-50 

1859-84, irreg. 

1860-61, 63-84 

1849-84 
1856-58, 62-68 

Z858-68 



Annalen des physikalis- 
ohen Central Observa* 
toriums. 



It 

h 
II 

i» 
II 
II 
II 
II 
II 
ti 
ft 

i» 



M 
i» 
il 
l« 
II 
l» 
II 
II 
II 
It 
• I 
II 
If 
II 

•I 
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XXVI. ASIATIC RUSSIA-Cbntintted. 



Station. 



Lat. 



€k)ltsehioha 

Onltsoha 

Irgis (Fort Urdsk) .... 

Irkutsk 

Irkatsk(Traming Sdiool) 

Ishim 

Earakol , 

Earaulnij-Jar 

Kasalinsk 

Ehokand • • • . 

Kiaohta 

Eljotsohewoe psohisak) 

Kopal , 

Erasnoiarsk 

ErasnoYodsk • • . . • 

Knldja 

Knrgan •••••••••••••• 

Margelan • . • • 

Marinsk 

Mokronssowo 

Kamangan 

Narin 

Nertohinsk (Hflttenwerk) 
Nertobinsk (Stadt) .... 
Nikolaievsk-on-Amoor 

NnkuB 

Obdorsk . . • • • 

Okhotsk ....• 

Ossh •••••• 

PendflhekCTit 

Petro-Alezandrowi^ . • . . 

PetropaloTsk 

PetropaoloYski •••••••• 

Port Ayan .«••••• 

Post-KorsBakowskij •••. 

Preobraiensk . , 

Pazylowka •••••••••••• 

Baimsk (Fort Aralsk) • . 

St. Olga 

Saissaxiskij-PoBt 

Salair ••• 

Samaraewakoe 

Saran-Paol •. . 

Selenginsk 

Semipalatinsk 

Skryplew 

Staro-Bsidorowa 

Surgut 

Tara 

Tashkend . . . . • • 

Tasbkend ^Obser.) .... 
Tashkend (Seminar.) . . 

Tobolsk 

Tomsk 

Turinsk 

Turkestan 

uiaia ■•••.••.•••.•.•• 

Yladiyostock • • • 

Yakutsk 

Yeniseisk 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



N 

O ' 

71-40 
40-19 

4837 
52-17 

5216 

566 
42-30 

57*36 
4546 

40*32 

50*20 
40-7 

45-8 
56-1 
40*0 

43*56 
5526 
4028 
56-18 

55'47 
41-0 

59*21 

5119 
51-58 

53-8 
42-27 
6631 
59-21 

4033 
39*28 

41-28 

51-16 

53-0 

5628 

46*39 
60-0 

4340 

46*4 

43*44 
4728 

54-15 

569 

6413 
51-6 

50-24 

43*2 
55-26 

6i-2i 

5654 
41-19 

41-20 

41-19 
58-12 

56-30 

58*3 

43-18 
51*59 
43-9 

62*1 

5827 



Long. 






E 

O / 

83*25 

73*24 
6i'i6 

104*22 

104-16 

69-22 

77-26 

67*20 

62-7 

70*57 
io6*35 

67-48 

79-3 

92*53 

52*59 

80-58 

65-23 
71*43 

87-44 
66-48 

71-41 

8o-i6 

"9-37 
ii6*35 

140*43 

59*37 
66*35 

143-17 

72*47 

67*33 
6i*5 

109*3 

158*48 

138-17 

142*48 

107*56 

131*20 

61-47 

135*20 

84*51 

85-47 

63*13 
6i-o 

106-53 
80-13 

131-58 
65-10 
72*40 

74*17 
69*16 

69*18 

69*16 

68*14 

84*58 
63-40 
68-17 
86*2 
132*0 
129*42 
92*6 



ft. 

5499? 
361 

1509 

1537 
328 

5400? 

197? 
1289 

2525' 



558 
-66 

1706 
295? 
1857? 



1444? 
197? 
2165 
1969? 
66? 
230 
60 

33 

3940? 

3163? 

328 

2526? 

33 

33 
667 

1055? 

551? 
164 

149 

2008 r 

iiz6 



1870 

591 
145? 

322? 

230? 
1476 
i6o6? 
15x6? 

Z64? 

230 

230? 

778? 

98 

525 
262 



Years' 
Obsenraiions. 



1881-84 
Z863-84 
1830-84, irreg. 
1879-84 
1847-61 
1882--84 
1880-84 
1855-84, irreg. 
1882-84 
1876-84 
1882-84 
1883-84 
1838-47, 68-73 
1869-71, 76-84 
1853-60, irreg. 
1832-44, 51-53 
1880-84 

1881-84 
1878-84 
1865-84 

1839-45* 47-84 
1848-58 

1854-84 

1874-84 

1882-84 

1843-52 
1881-84 

1880-84 

1874-84 

1830-39 
1828, 43-53 

1844-45. 47-53 
1878-84 

1882-84 

1848-55 
1876-84 
1882-84 
1874-84 

1883-84 
1854-68 
1854-70, 75-84 
1883-84 
1880-84 

1832-41 
1867-84 
1877-84 
1882-84 
1832-62, 64 

1837-84. irreg. 

1843-84, irreg. 
1882-84 
1878-84 

1860-61, 72-84 

182^-73, irreg. 

1853-84* irreg. 



Where Published. 



Annalen dea physikallS' 
ohen Oentral Observa- 
toriums. 



*. 
t*. 

.< 

.• 

** 

.. 

II 

»» 

I.* 

.1 
"11 
... . 

II 

II 

II 
■|| 

11 

II 

1." 
'11 

II 

II 

• 

II 

II 

' w 
'It 
•♦» 

'it' 
f." 
♦»• 
II 
»•' 

. |. 
»». 
V 
V. 
.) 

»t 

.* 

if 

Si 

»/ 

M 

1. 
If 
.* 
»« 
.f 
»« 
II 
•I 
»• 
I. 
.* 
I. 
.1 
II 
I. 



«. 
If 
If 

II 
II 
f. 
II 
II 
II 
II 
II 
t» 
t. 
II 
II 
II 
II 
II 
II 
II 
II 
II 
If 
II 
f1 
tf 
ft 
It 
ft 
tff 
t« 
t« 
tf 
ff 
f* 
»• 
ft 

9f 
N 
M 

ft 

ft 
It 
If 
ft 
11 
ft 
It 
ft 
ft 
t> 
ft 
ft 
If 
It 
.1 
If 
ft 



BCOTT — PBESIDXHT's ADSBSBa — APPZHDK. 

SSVn. INDIA. 



Wbeie FuUialiecl. 



Dhnbri 
SibMgu 
Silchac 



89-50 
94-40 
9J-30 



1881-84 
1874-84 
1869-84 



Report ot the HeL of India. 



Berhampoie 

BnldiTon 

Cu/coTit, (Alipore) , 

CbittMong 

Ontlack 

Dujeeling 

DarbbBnga 

FolBaFoint 






_ aribagh ., 

Patau 

Poineali 

Sangoi IsUnd 



! 24-41 

! 23-9 

I 25-37 

» 35-50 



86-47 

85-2 

85-24 ■ 

89-7 

85-8 

87-34 



1868-84 
1873-84 
1853-84 
1871-84 
1868-84 
1867-84 
1868-84 
i875-«4 
1867-84 
1871-^ 
1867-84 
1867-84 
1S6S-84 
1874-84 
1867-84 



Amraoti >. 
Bnldaiw . . 
Chikalda 



Belganm . ■ . . 
Bohj 

Bjdeiabod .. 
Jacobabad .. 

KoTTBt^ee ., 
Mftleganm ., 

Bnjkot 

itatoagin . . 
Scholapar ,. 



Akjftb 

JSasscili 

iJiamond Islatid 



a 


15-S" 












24-16 




3535 




2814 








24-47 




10-34 




18-28 








.7-6 




17-41 




2ri3 




20-28 
1G1 




lys" 



77'43 

76-14 : 

77-32 ; 



74-42 
6942 
72-49 
72-14 



7052 

73*3 
7556 
78-46 



J875-84 
1875-84 
1876-84 
1876-84 



1875-84 
1875-84 
1847-84 

1375-84 



1867-84 

1875-84 
1875-84 



SOOTT— TOEHISXm 9 ASDBBSB— APPINDOt. 

XXTIL IHDIA— OmMntwd. 



Where Pabllshed. 



(OtHtimud.) 

Herpii 

MoiUmeui 

lUngooit 

TbTctmia 

Toanghoo 

Leh 

Oertul Ikdu. 

Indore 

Neemneh 

Nowgong 

Satna 

OxNT&Ui PBOTraosa. 

OhBikdft 

HoekoDgftbRd 

Jnbbnlpore 

Kbandva 

Paohraftrbl 

B^pni 

Suntnlpnr 

Bangor 

Sooni 

SiroiMlu 

UiDBiB, MnOBB IHD 

Buisiilote 

BeU«T7 

Ooimbakve 

Uadna 

Uadnn 

HangAlora 

Muolipatam 

Megapalam 

Balem 

Seaandentbad 

Triohinopolj 

Tiiagapatam 

WeUiDgton 

Katmuidti *■••>■> 

NOBTE-WUT PBOmCEB, 
IHO OUDB. 

Agra 

Allababad 

Bareilly 



1875-S4 

1875-84 
1875-84 
1875-84 
i87&^4 



i87S-«4 
1875-84 
1875-84 
1875-84 



JS75-S4 

1875-84 
I Beg- a 4 

i»75-N4 
1H69-H4 
.875-S4 
1875-84 
■875-84 
1879-84 
,87.-84 
1S75-S4 



1870-84 
1871-S4 

1870-84 
1S60-84 
1870-84 

1878-84 
1870-84 
1875-84 
1870-84 
1870-84 
1870-84 
1870-84 
1870-84 
1871-84 



1875-84 
1875-84 



Beport of the Hat. of India. 



BQOn — PBXBIDUra'S ADDBEBS — APFIHDIX. 
XXVn. INDIA.— Continwd. 



suaon. 


1 


Lat. 


I«i8. 


1 


Team' 
ObsarrationB. 


■Where Published. 


NoBNi-Waei! Pbi>- 

TraoBBJLin) Oddb. 

(CoiKiHMdO 


1 
a 

2 


K 

3^40 
30-ao 

ff 
86-50 

IS- 
Si 

29-5* 

»8-40 
32-0 

31-34 
30-53 

31-10 
33-40 
34-» 
33-4 
32-29 
3 "-6 
29-32 

2826 
27-59 

31 


i: 

77-41 

So'*' 

;fi 

77-16 
71-5 

74-20 
7S-54 
7I-33 
73-8 
7'-37 
735 
74-35 

ll'i' 

74-37 
73- '4 

75-30 
72-45 
71-18 
75-'4 


ft. 

7052 
2232 

256 

% 

737 
5103 

7,8 
573 

732 

gl2 
420 
6344 

;s 
's: 

1611 
7*4 
143 

3945 
399 

1254 


1875-84 

\%^, 
1875-84 
.875-84 
1872-84 
1873-84 
1881-84 
1881-84 

1875-84 

l875-«« 
■875-84 

;« 

.875-8, 


BepertoItbeMet.oI 
£idia. 




































PmuiB. 

DeM 

DeMlamaUSbui.... 


' ;: ■ ;: 




















■„ . .. 


Simla 


.. 










Jeypore 














' 



XSVIII. TETLOS. 



.Anarsdhapura 

Badulla 

Batticaloa 

Colombo 

Oallo 

Bakgala 

Hambantota 

Eandf 

EtiranegaU 

Maauaf <-..■•■•..•' 

Kawara Elija 

Pattelam 

Batuapaca 

TiiDOMualee 

Viivonia-Tjlan Knlam 



Bo-13 




1871-84 


«.■, 




•877-84 
















4* 


.S69-84 


80-+9 


,S)ll 


iSSj-84 




4C 


1870-84 


79-56 


<i 


1S70-K4 


80-40 


Ib^C 


1869-84 






1S74-84 






1870-8+ 


80-s 












80-14 


'«; 


1871-84 




'7? 











AdminiEtration' Brports. 



APBICA. 

XXIS. AFRICA 



* N 19-52 E 62 1875-S4 Jnhr. d. E. E. Cent. Anit- 
SJJ617EI 96|I8S7-6I, 68-7411 Rnd XU. p. 9J. 
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XXIX. AFBIGA (obhbbal)— Continti^. 



Station* 



NOBTB. 

(Continued,) 

Eoifieir •••••• 

Mogador • • . 

East. 
Zanzibar 

South. 

AUwal North 

Beaufort West 

Bloemf ontein 

Brakfontein • . . 

Cape L'Agnlhas 

Cape St. Francis . . . . 
Cape Town rBoyal) 
Observatory) , . .■• 3 

Ceres 

Cradook 

East London 

Oraaff-Beinet ...... 

Graham's Town . . • . 

Eimberley 

King William's Town 

liovedale 

Mossd Bay 

Port Elizabeth 

Pretoria •••••.. 

Prince Albert ••.... 

Queenstown • • 

Simon's Town 

Somerset, East ...... 

Springbok-f ontein. . . '. 

Sutherland 

Swellendam 

TTmtata 

Wellington 

Wynberg 

West. 

Angra do Heroismo . . 

Ascension 

Bakel 

Chinohosho 

Christiansborg 

Dagana •.... 

Elmina . • 

Fernando Po ........ 

Freetown 

Funohal 

Gaboon 

Great fiassam 

Lagos 

Laenna ...... ...... 

Las Palmaa • 

Halange ..*••• 



8 

-2 



Lat. 



26-5 N 
31*30 N 



6*10 S 



8 



30-43 
32*21 

28*56 

31-52 

34*55 
3+'io 

33-56 

33'" 

3»'ii 

32*2 

32*16 

33«2o 

28-45 

32-51 

32-46 

34'" 
33*57 
*5-45 
33*14 
31-51 

34-12 

3»'44 
29-40 

32-25 

34*4 

31-45 

3338 
34-0 



38-39 N 

7-55 8 

14-53 N 

5*9 S 

5-36 N 
16-30 N 
5-5 N 
346 N 
8-29 N 

32-38 N 
0-25 N 
511 N 

6-12 K 

28*12 K 

27-28 N 
9'33 B 



Long. 



34-16 E 
9*45 W 



39'ii E 



26-43 E 

22*37 

26*18 
23-0 
20*18 
24*50 

18*19 

19*20 
25-38 

27*55 

24*34 
26*33 

25-0 

27*22 

26*51 

22*9 

25*37 
28*50 

22*0 

26*51 

1826 

25*35 

«r53 
20*40 

20*27 

29*0 

19*0 

1 8*2 




5 



27-14 w 

14-25 w 

12-29 w 

12-35 E 

o-ioW 

15-51 W 

i-2oW 

8*36 E 

13*9 W 
16-55 W 

9*35 E 
3-30 W 

3-25 w 

16-21 W 

15-28 w 
16-38 £ 



ft. 



54 



23 



4400 
2850 
4500 
4100 

55 

20 

37 

1700 
2856 
104 
2500 
1800 

UH 

1750 

105 

180 

4463 

2100 

3500 

20 

2400 

3200 

4700 

500 

400 
250 



144 
52 

66 
59 

82 



1660 
30 



Tears' 
Observations. 



1872-73 
1866-71 



1875-81 



1876-84 
1882-84 
1876-84 
1881-84 
1881-84 
1880-84 

1827-84 

1882-84 
1881-84 
1877-84 
1863-84 
1878-84 
1876-84 
1875-84 

1877-84 
1862-84 
1866-84 
1875-78 
1882-84 
1880-84 
1862-84 
1875-84 
1882-84 
1879-84 
1880-84 
1882-84 
1876-84 
1876-84 



1875-84 
1863-65 

1829-42 
1860-62 

1875-84 

1863 

1877-84 
1882-84 



Where Published. 



Zeit. fur Met. XII. p. 225. 
VIII. p. 8. 



fi 



If 



Quarterly Journal. 



Beportof Met. Commis- 
sion of Cape of Good 
Hope. 



f* 
II 

11 

It 
II 



Beport of Met. Commis- 
sion of Cape of Good 
Hope. 



II 
II 
«i 
II 



II 
•I 
II 
II 



Zeit ftlr Met. XV il. p. 19. 
Beport of Met. Commiss, 



II 
•I 
II 
»i 
II 
II 
It 
It 
tt 



II 
It 
It 
It 
II 
It 
II 
II 
II 



( Ann, do Obs. do Infante 
J D. Luiz. 
2ieit. fdr Met. Xin. p. 410. 



Quarterly Jour. II. p. 52. 
Quarterly Jour. H. p. 52. 



tAnn.do Obs. do Infante 
D. Luiz. 



(Proe. Brit. Met. Soc. 
\ n. p. 157. 

(Besu. de las Obs. Blet. 
de Provindas. 



II 



It 



194 



800TT — PBB8I]>ENT*8 ADDBESS — APPENDIX. 



XXIX. AFRICA (obnebal)— Continued. 



Station. 


o 


Lat. 


Long. 


• 

j 
3 

ft. 
66 

1765 

194 

1834 
16 

36 
1867 

1526 
1273 
1526 


Tears* 
Obgervationp. 


Where Poblished. 

* 


West. (Ccmtinued,) 

PontaDelgada 

Praya 


2 

2 

I 

2 
2 

I 

2 

2 

2 
2 

2 
2 
2 


t 

37*45 N 

14-13 N 

15-57 S 

16-1 N 
16*40 N 

8-49 S 

617 B 

0*20 N 

25-4 N 
28*12 N 

4*55 N 
15-36 N 

5-2 N 


1 

25-41 w 
23'3oW 

5*41 w 

18-31 W 
24*15 w 

13-7 E 

14-53 E 
6-43 E 

1 6*54 W 
i6-2iW 

31*28 E 
32*36 E 
31*50 E 


1876-84 
1840-49 

1879-84 

1879-84 
1869-73 

1878 


( Ann. doOb8.do Infante 
D. Lniz. 


St. Helena 

St. Louis • • 


[Mag. and Met. Obsns. 
\ St. Helena. 


St. Nicolao 




St. Paul db Loamda. . 

St. Salvador 

St. Thomas 

St.Yincent 

Teneriffe •.... 

Obmtbal. 
Gondokoro • • 


( Ann. do Obs. do Infante 
( D. Luiz. 

( Ann. do Obs. do Infante 
] D. Lniz. 

Zeit.farMet.Xn.p.138. 

„ X. p. 187 & XVI. 

P* 352- 
„ X.P.187&XVL 

p. 352. 

„ XVI. p. 352. 


KhftHoum • • • • 


Lado 



XXX. ALGEBIA. 



Aflou 

A]gier8(H6pital duDey) 
Algiers (F. TEmpereur) 

Aumale 

Batna . • • 

Biskra 

Bosquet 

Boufarik . • • 

Bougie •*... 

Bou-Saada 

Cap Caxine 

Cap Falcon 

Cap de Garde 

Constantine ...... 

Dielfa 

DjidjeUi 

BlAricha 

Fort National 

G6ryville 

Gudma 

LaCalle 

Lagbonat 

Mecheria 

M6d6ah 

Nemours 

Gran 

Orl6anBville 

Philippeville 

Salda 

Ste.H61dne 

S6tif 

Sidi-Bel-Abb^ 

Btaon6U 

T6bessa 

Teniet-el-Had 

Tiaret 

Tizi Ouzon 

Tlcmcen 



2 


34-13 


2*3 E 


4429 


2 


36-47 


3*4 E 


72 


2 


36-47 


3*4 E 


732 


2 


36*10 


3*41 E 


2969 


2 


35*22 


6*10 E 


3471 


2 


34*51 


5*40 E 


410 


2 


36*5 


0'20 E 


1050 


2 


36-35 


**55 5 




2 


36-47 


5-5 E 


220 


2 


35-IO 


4-15 E 


2139 


2 


36*48 


3*2 E 


125 


2 


35*46 


0*47 W 


256 


2 


36*58 


7-47 E 




2 


36*22 


6*36 E 


2165 


2 


34*40 


3*8 E 


3829 


2 


36*50 


5*43 E 


43 


2 


34*16 


1*13 W 


4101 


2 


36*38 


4*12 E 


3051 


2 


33*45 


1*10 E 


4285 


2 


36*28 


7*27 E 


915 


2 


36-54 


8*26 E 


36 


2 


33*48 


2*51 E 


2526 


2 


33*43 


0*8 W 


3740 


2 


36*16 


2*45 E 


3002 


2 


35*6 


1*51 W 


13 


2 


35*42 


0*39^ 


174 


2 


36*10 


1*21 E 


387 


2 


36-53 


6*54 E 




2 
2 
2 


34*51 


0*10 E 


2845 


36*11 


5*26 E 


3563 


2 


35*2 


o*39"W 


1562 


2 


36*44 


2*55 E 


377 


2 


35**4 


8*6 E 


2890 


2 


35*53 


2*1 E 


3750 


2 


35*23 


118 E 


3563 


2 


36*22 


4*3 E 


768 


2 


34-53 


i*i8W 


2703 



1875-84 

1865-84 

1875-84 

1874-84 

1875-84 

1874-84 
1880-84 
1878-84 
1865-84 
1880-84 
1874-84 
1876-84 

1875-84 

1865-84 
1874-84 
1876-84 

1875-84 

1871-84 
1874-84 

1875-84 

1864-84 
1874-84 
1881-84 
1874-84 

1875-84 

1860-84 

1875-84 

1866-84 
1874-84 

1875-84 
1875-84 
1875-84 

1874-84 

1875-84 
1875-84 

1879-84 
1876-84 

1875-84 



Ann. du Bureau Cent. 
Met.de France. 



»» 
i» 
»» 
If 
i» 
»i 
(f 
ff 
ft 
»♦ 
ft 
»♦ 
fi 
It 
II 
II 
»» 
II 
It 
It 
II 
It 
»♦ 
It 
•I 
If 
It 
f> 
»i 
II 
It 
11 
i» 
It 
II 
It 
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AMEBICA. 
XXXI. UNITED STATES. 



Station. 



Albany , 

Alexander Fort . . 

Alpena 

Apache, Fort • . . , 
Assinnaboinei Ft. 

Atlanta 

Atlantic City . . . 

Angnsta 

Baltimore 

Bamegat City . 
Behring Id. • • . 
Bennett, Fort . . . 
Benton, Fort ... 

Billings 

Bismarck 

Block Id 

Boeme .••••••, 

Boise City 

Boston 

Brackettville •.., 
Breckenbridge . 
Brownsville ... 

Baffalo 

BnfordfFort ... 

Burks 

Burlington 

Cairo 

Campo • 

Cape Hatteras • , 
Cape Henry ... 

Cape May 

Cape Lookout • 
Cape Mendocino 

CastroYille , 

Cedar Keys < 

Champaign . . • , 

Charleston , 

Charlotte 

Chattanooga .... 

Cheyenne 

Chicago 

Chincoteague . • . 

Cincinnati 

Cleyeland 

Coleman City... 
Colorado Springs 
Columbus . . • • . 
Concho, Fort • • . , 

Corsicana , 

Custer, Fort . . 

Davenport , 

Davis, Fort 

Dayton 









<^ 








'2 


i 


Lat. 


Long. 





1 






1 


N 


W 






o « 


t 


ft. 


2 


42-39 


73-45 


75 


2 


58-57 


158*18 




2 


45-05 


83*30 


609 


2 


33-48 


109-57 


5050 


2 


48-32 


109-42 


2710 


2 


33-45 


84-23 


1131 


2 


39-22 


74-25 


13 


2 


33-28 


81-54 


183 


2 


39-18 


76-37 


45 


2 


39-46 


74-06 


20 


2 


55-12 


•165-55 


20 


2 


44*43 


100-39 


1510 


2 


47-50 


110*40 


2700 


2 


45-49 


108*30 


3115? 


2 


46-47 


100-38 


1694 


2 


41*10 


71-36 


27 


2 


29-48 


98-39 


1333 


2 


43-37 


116-08 


2750 


2 


42-21 


71-04 


142 


2 


29-17 


100*51 


1050 


2 


46*11 


96*17 


966 


2 


25-53 


97*26 


43 


2 


42-53 


78-53 


696 


2 


48-00 


103*56 


1900 


2 


32-55 


113*20 




2 


44-29 


73->3 


268 


2 


37-00 


89*10 


377 


2 


32-37 


116*25 


2527 


2 


35*13 


75-30 


8 


2 


36-56 


76*00 


16 


2 


38-56 


74-58 


27 


2 


34-36 


76*36 


15 


2 


40-26 


124*24 


617 

780 


2 


29-25 
29-08 


98*50 


2 


83*02 


22 


2 


40-8 


88*14 


767 


2 


32-47 


79-56 


52 


2 


35-»3 


80*51 


808 


2 


35-04 


85-15 


7^3 


2 


41-08 


104*48 


6089 


2 


41-52 


87-38 


661 


2 


37-55 


75*23 


18 


2 


39-06 


84*30 


620 


2 


41-30 


81*42 


690 


2 


3>-53 


99*i8 


1709 


2 


38-55 


104*58 




2 


39-58 


83*00 


805 


2 


31-25 


100-24 


1900 


2 


32-5 


96-30 


♦*5 


2 


45-48 


107-38 


3086 


2 


41-30 


90-38 


615 


2 


30-38 


103-56 


4940 


2 


46-19 


117*56 


1660 



Tears* 
Observations. 



830-84 
881-84 
873-84 
878-84 
880-84 
879-84 
874-84 
834-84 
871-84 
874-84 

880-84 
880-84 
881-83 
875-84 

876-80 
878-84 
871-84 
879-81 
872-80 
876-84 
871-84 
879-84 
878-80 
871-83 
871-84 
875-82 
875-80 
874-84 
871-84 
876-80 

872-82 
880-84 
880-83 
780-84 
879-84 
879-84 
871-84 
871-84 
880-84 
835-84 
871-84 
878-83 
874-76 
879-84 
877-84 
874-81 
879-84 
871-84 
878-84 
880-84 



Where Published. 



Beport of Chief Signal 
Officer. 



E, Longitude, 
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XXXI. UNITED BTATEB—CofUimed. 



Station. 



Deadwood 

Decatur 

Delaware Breakwater . . 

Denison 

Denver 

Des Moines • 

Detroit 

Dodge City 

Dubuque... 

Dulnth 

Eagle Pass 

EagleBook 

Eaetport 

ElHott, Fort 

ElPaso 

Erie 

Escanaba • . 

Florence 

Fort Smith 

Fredericksburg • • 

Galveston 

Gibson, Fort 

Grand Haven • . . . 

Grant, Fort 

Griffin, Fort 

Hatteras 

Helena 

Henrietta 

Huron 

Indianapolis 

Indianola 

Jacksboro 

Jacksonville 

Eeogb, Fort .......... 

Keokuk 

Key West 

Eittyhawk 

Enoxville 

La Crosse 

Lady Franklin Bay 

Lamar 

La Mesilla 

Lareodo 

Leavenworth 

Lewiston 

Little Bock 

Los Angeles 

Louisville 

Lynchburg 

Mjftokinaw City •• 

Macon, Fort 

Madison 

Maginnis Fort 

MoEavett, Fort 

Marquette 

Memphis 

Milwaukee 

Missoula, Fort ........ 

MobUe 



3 

I 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



Lat. 



N 

O I 

44.-23 
33-12 
38-48 

33*48 

39-45 

41-35 
42-20 

37*45 
42-30 

46-48 

28-44 

43-32 

44-54 

35-30 

31-47 
42-07 

45-48 
33*3 

30-17 
29-18 

35-50 

43-05 

32-39 
32-53 

35-15 
46-34 

33-46 
44-21 
39-46 
28-32 
33-12 
30*20 
46-22 
40-22 
24-34 
36*00 

35-56 

43-49 
81-40 

32-17 
27-32 
39-19 
46-28 

34-45 
34-03 
38-15 

37-25 
45*47 
34-42 

43-3 

47-12 

30-48 

4634 
35-09 

43-02 

46-50 

30-41 



Long. 



W 

O / 

103-43 

97-35 
75-10 

96-32 
105*00 

93-37 
83-03 

X 00-00 

90-44 

92-06 

100-29 

III-55 

66-59 

100-21 

106-30 

80*05 

87-05 

111*19 

98-52 

94*47 
95*20 

86-18 

109-57 

99-21 

75-40 
1x2-04 
98-X2 
98-09 
86-10 
96*31 
98-xo 

81-39 
105-56 

91-26 

81-49 
75*42 
83-58 

91*15 
64*30 

106-48 
99-30 
94-57 

117-05 
92*06 

X18-X5 

85-45 
79-09 

84-39 
76*40 

89-24 

X09-X0 

100-07 

87*24 

90*03 

87-54 
I X4*o7 

88*02 



0) 

I 



4600 

I150 

20 

767 

5294 

849 
66x 

25x2 

665 

644 

780 

4650 

61 

2650 

3760 

68x 

612 

1553 
470 

X700 

48 

540 

620 

4856 

1290 

19 
4x00 

980 

1305 

753 
26 

XI20 

43 
2372 

618 
20 
22 

980 

725 

1028 
4124 
401 
842 
780 
298 

371 
530 
652 
605 

IX 

949 
4340 
2240 

673 

321 

697 

3 HO 

4» 



Tears* 
Observations. 



Where PubUshed. 



1879-84 
1877-82 
1880-84 
1875-82 
X 872-84 
1879-84 
1850-84 
1875-84 
X 874-84 
X 871-84 

1876-83 
X88X-83 

1873-84 

1880-84 
1878-84 

1873-84 

X87X-84. 
1875-81 

1877-82 
1871-84 
1874-82 
I87X-84 

X 872-84 

1876-81 

1875-84 

1880-84 
1878-82 

1871-84 
1872-84 

1877-83 

1872-84 

1879-83 

1872-84 
1841-84 

1875-84 

1871-84 

1873-84 

1881-83 
1877-82 

1 878-8 X 

1835-84 

1880-84 

X 880-84 
X 878-84 
X 872-84 
X 871-84 

X 869-84 
X 878-82 

1876-82 
1871-84 
1871-84 
1870-84 
1880-83 
1871-84 



Report of Chief Signal 
Officer. 



11 

*f 
It 
>t 
If 
*t 
tf 
II 
II 
II 
II 
II 
II 
II 
II 
»i 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
•I 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
It 
11 
II 
ft 
II 
It 
It 
II 
II 
II 
It 
ft 
It 
II 



II 
II 
•I 
It 
It 
It 
It 
II 
It 
II 
It 
II 
It 
II 
II 
It 
It 
It 
It 
II 
II 
«i 
It 
It 
It 
11 
It 
It 
II 
•I 
It 
II 
II 
It 
It 
It 
II 
II 
II 
It 
It 
It 
It 
11 
It 
It 
II 
II 
It 
II 
It 
It 
II 
It 
•I 
II 
It 
II 

M 
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JXSl. UNITED STATES— ContiniMii. 



Station. 



Montgomexy .•••••.•.. 

Moorhead 

Morgantown 

Mt. Washington 

Nashville 

New Haven 

New London 

New Orleans • . . . . 

Newport « . 

New York 

Norfolk 

North Platte 

Olympia 

Omaha 

Ooglaunie • . , . 

Oswego • . 

Palestine 

Pembina 

Pensacola 

Philadelphia 

PhoBnix 

Pike's Peuk 

Pilot Point 

Pioche •••• 

Pittsbore • . 

Poplar miet 

Port Angeles 

PortEads 

Port Huron • • . • 

Portland, Maine •••.•• 
Portland, Oregon .... 

Portsmouth 

Presoott • 

Provinoetown 

PuntaBassa 

KedBluff 

Bio Grande City 

Bocbester 

Boseborg 

Sacramento 

Saint Louis 

Saint Michael, Fort . . • . 

Saint Paul • . . 

Saint Paul, Alaska . . . . 
Saint Paul's island . • . . 

Saint Vincent • • 

Salt Lake City 

San Antonio 

San Diego 

Sandusky 

Sandy Hook 

Sanf ord 

San Francisco • 

Santa F6 • 

SavanniUi .. .. •••••... 

Shaw, Fort 

Shreveport 

Sill, Fort 

SUverCity 



• 






• 

• 
•9 


rg 


Lat. 


Long. 


B 


t 






1 


N 


W 




2 


O ' 

32-23 


§6-18 


ft. 
219 


2 


46-52 


96*44 


923 


2 


39-40 


79-50 


963 


2 


44-16 


71-18 


6279 


2 


36-10 


86-47 


507 


2 


41-18 


72-56 


107 


2 


41*21 


72-05 


47 


2 


29-58 


90-04 


5» 


2 


41-29 


71-19 


44 


2 


40-43 


74-00 


164 


2 


36-51 


76-17 


30 


2 


41-08 


z 00-45 


2841 


2 


47-03 


122-53 


36 


2 


41-16 


95-56 


1113 


2 


71-17 


156-40 


17 


2 


43-29 


76-35 


304 


2 


3«'45 


95-40 


5*3 


2 


49-0 


97*5 


791 


2 


30-25 


87-13 


30 


2 


39*57 


75-09 


92 


2 


3r28 


112*0 


1068 


2 


38-50 


105-02 


141 34 


2 


33-20 


96-50 


800 


2 


37-56 


114-26 


6110 


2 


40-32 


80-02 


762 


2 


48-08 


105-10 


2030 


2 






>4 


2 


29-09 


89-15 


7 


2 


43-00 


82-26 


633 


2 


43'39 


70-15 


45 


2 


45'3» 


122-43 


67 


2 


35-02 


76-04 


40 


2 


34*33 


112-28 


5340 


2 


42-03 


70-11 


26 


2 


26*29 


82*01 


»3 


2 


40-10 


122*15 


350 


2 


26-22 


98-48 


230 


2 


43-08 


77-4* 


621 


2 


43' « 3 


123-20 


5«' 


2 


38-35 


121*30 


65 


2 


38-38 


90*12 


568 


2 


63-48 


162-00 


30 


2 


44.58 


93-03 


811 


2 


57-47 


152*21 


54 


2 


57-38 


169-50 




2 


48-56 


97-14 


804 


2 


40-46 


111*54 


4348 


2 


29-25 


98-25 


673 


2 


3a'43 


117-10 


67 


2 


41-25 


82*40 


639 


2 


40*28 


74-00 


28 


2 


43-05 


89*24 


949 


2 


37-48 


122*26 


60 


2 


35-41 


105*57 


7106 


2 


32*05 


81*05 


87 


2 


47-3» 


111-48 


3550 


2 


32-30 


93-40 


227 


2 


34-40 


98-23 


1200 


2 


32-48 


108-Z6 


5796 



Tears* 
ObBervations. 


Where Foblished. 




Beport of 


Chief Signal 




Officer. 


1873-84 


M 






1} 




1873-82 


f» 




1871-84 


tf 




1871-84 


*( 




1799-84 


»t 




1871-84 


*t 




1834-84 


>l 




1876-82 


(t 




1871-84 


)f 




1871-84 


f» 




1875-84 


ff 




1878-84 


II 




1871-84 


l» 




1881-83 


II 




1871-84 


»» . 






II 




1872-80 


If 




1880-84 


II 




1772-84 


II 




1877-81 


II 




1874-84 


|l 




1877-80 


II 




1878-83 


II 




1880-84 


It 






II 






II 




1875-84 


II 




1826-84 


II 




1872-84 


II 




1876-83 


II 




1876-84 


II 




1880-84 


II 




1872-83 


11 




1878-84 


II 




1876-84 


II 




1871-84 


II 




1878-84 


If 




1868-84 


If 




1835-84 


11 




1874-84 


II 




1871-84 


II 




1870-84 


Pacific Coast Pilot. 


1873-82 


II 


II 




Bep. Chief Sig. Officer. 


1874-84 


II 




1877-84 


If 




1872-84 


II 




1878-84 


ti 




1874-84 


If 




1871-84 


II 
II 




1860-84 


II 




1848-84 


•1 




1880-84 


i« 




1872-84 


II 




1876-84 


II 




1878*81 


II 
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XXXI. UNTTBD BTATEB^Cantinued, 



Station. 



Sitka 

Smith,Fort 

Smithville 

Soroooo 

Spokane Falls 

Springfield, m 

Springfield, Ma 

Starkville 

Stevenson, Fort 

Stockton, Fort 

Sully, Fort 

Thatoher's Island 

Thomas, Camp 

Toledo 

Tucson 

Umatilla 

Unalashka 

Uyalde 

Verde, Fort 

Vicksburg 

Virginia City 

Visalia 

Washakie, Fort 

Washington, D. C 

W. Las Animas 

Wiokenbnrg 

Williamsport 

Wilmington 

Winnemuoca • 

Wood's Holl 

Tankton 

Yuma • . 





Lat. 


Long. 


1 


N 


W 






4 


1 


ft. 


2 


57-03 


135-19 


63 


2 


35-22 


94-24 


449 


2 


33-55 


78-01 


34 


2 


34-5 


106-55 


4565 


2 


47-40 


117-25 


1910? 


2 


39-48 


89-39 


644 


2 


37-12 


93-18 


1351 


2 


33-35 


88-49 


455 


2 


47*35 


101-28 


1750 


2 


30-53 


102-53 


3010 


2 


44-39 


100-36 




2 


42-38 


70-34 


48 


2 


33-04 


1 10'02 


2710 


2 


41*40 


83-34 


651 


2 


32-14 


110-53 


2369 


2 


45-55 


119*21 


184 


2 


53-53 


166*32 


„^3 


2 


29-13 


99-40 


891 


2 


34*33 


III-52 


3105 


2 


32-22 


90-53 


244 


2 


45-20 


II2-3 


5810 


2 


36-20 


II9-I7 


348 


2 


4»-59 


108*43 


5580 


2 


38-54 


77*02 


106 


2 


38-04 


103*07 


3905 


2 


33-58 


112*42 


1400 


2 


41-15 


77*03 


561 


2 


34-14 


77-57 


52 


2 


40-59 


117-43 


43*7 


2 


41-33 


70*40 


34 


2 


4*-54 


97-28 


1228 


2 


3a-45 


114-36 


141 



Tears' 
Observations. 



1828-84, irreg. 
1863-84 
1876-84 
1877-80 

1880-84 
1874-82 
2881-83 
1879-83 
1870-84 
1871-77 
1876-83 
1880-84 
1871-84 
1876-83 
1877-82 
1879-84 
1876-82 
1876-83 
1872-84 
1871-80 
1878-83 
1881-83 
XS36-84 

1875-81 
1881-83 
1871-84 
1878-84 
1873-81 

1873-84 
1876-84 



Where Pablished. 



Paoiflo Coast Pilot. 
Bep. Chief Sig. Officer. 



If 
»» 

»» 
»» 
»i 
It 
It 
fi 
i> 
It 
11 
It 
ft 
ti 
tt 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
11 



XXXII. DOMINION OF CANADA. 



Bbitish Columbu. 

Victoria , 

Wkstminsteb 

Hudson's Bat. 

Fort Albany 

Martens Falls 

Moose Fort • 

York Factory 

Manitoba and Nobth 

WBST TeBBITOBT. 

Battleford 

Blair 

Edmonton 

Fort Calgary 

Fort Chipewyan 

Humbolt 

Medicine Hat 

Minnedosa « 



2 


48-25 


123-22 


50 


I 


49-12 


122-53 




2 


52*12 


82-5 




2 


51*30 


86-30 




2 


51*16 


82-56 




2 


57-0 


92*26 


55 


2 


52-41 


108*30 




2 


49-40 


100-40 




2 


53-14 


113-38 


2380 


2 


50*55 


"3*45 


3389 


2 


58*38 


1 1 1-20 




2 


52*12 


105-10 




2 


50-0 


110*40 


2136 


2 


50-14 


99*47 


1766 



1876-84 



Beport of Met. Ofif. of 
Canada. 



II 

•t 
II 



II 
II 
It 
II 



II 
II 
II 
II 
II 
II 
II 
ii 
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XXXU. DOMINION OF CANADA- Conttnued. 



Station. 



BCanitoba akd Nobth- 

WX8T TbBBITOBT. 

(Continued.) 

OakLake 

Poplar Heic^ts 

Ftinoe Alb^ 

Qa' Appelle 

BapidCity 

St. Andrew's 

Stony Moontain 

WnnriFBo ••. 

Nbw Bbukswicx. 

Bathnnt 

Chatham 

Dalhonsie 

Fbbdsbicton 

Grand Manan 

St. Andrew's 

St. JoBir 

Nbwfoundlami). 

Channel 

Notre Dame Bay ...... 

St.John*B 

StPierre 

Nova Scotu. 

Baddeck 

Haufaz 

Little Glace Bay 

Piotoa 

Stdhey 

Tnuo 

Windsor 

Yarmouth ......i 

Ontabio. 

Barrie ....»••• 

Conestogo ' 

Cornwall 

Deseronto 

Durham 

Fitzroy Harbour 

Goderich 

Granton 

Guelph 

Hamilton 

Huntsville 

Kincardine 

Kingston 

Lindsay 

London 

Mamainse 

Mount Forest 

Ottawa 

Parry Sound 

Pembroke .... 



. 






4 


1 


Lat. 


Long. 


•3 


— 






^ 


N 


W 




o / 


1 


ft. 


2 


49"45 


ioo*35 




2 


50-4 


97*47 




2 


53-IO 


io6'io 




2 


50-33 


103-53 


2115 


2 


507 


loo-o 




2 


50-5 


97*0 




2 


50*5 


97-12 




I 


49-55 


97*7 


754 


2 


47*39 


65-42 


35 


2 


47-3 


65-29 


56 


2 


48-4 


66-22 


45 


I 


45-57 


66-38 


59 


2 


44-4* 


66-48 


48 


2 


45-5 


67-4 


47 


I 


45'Jt7 


66-3 


1x6 


2 


47*34 


59*7 


30 


2 


50*0 


57*0 




2 


47"34 


52-42 


230 


2 


46-47 


56-12 




2 


46-6 


60-49 


»5 


I 


44'39 


63-36 


122 


2 


46-12 


59*58 


34 


2 


45'4» 


62-41 




1 


46-8 


60-10 


37 


2 


45-22 


63-18 


40 


2 


44*59 


64-6 


87 


2 


43-50 


66-2 


86 


2 


44**3 


79-40 


779 


2 


43-23 


80-31 




2 


45*1 


74*43 


X75 


2 


44-11 


77*4 


272 


2 


44.10 


80-50 


1450 


2 


45*30 


76-14 




2 


43*45 


81-43 


728 


2 


43-12 


8x-2i 


1015 


2 


43*33 


80-16 


1161 


2 


43-16 


79*53 


350 


2 


45*30 


79*8 




2 


44-11 


81-37 


684 


I 


44* H 


76-29 


307 


2 


44-20 


78-45 


876 


2 


43*0 


81-15 


816 


2 


47*30 


84-50 




2 


43*58 


80-44 


1376 


2 


45-26 


75*41 


223 


1 2' 45'i9 


80-0 


635 


2 


45-50 


777 


4*3 



Tears* 
Obseryations. 



Wheje Published. 



Report of Met. Off. of 
Canada. 


»i 


ft 


f> 


ft 


It 


tf 


ft 


ft 


ft 


ft 


ft 


•f 

• 


•f 


ft 


If 


ft 


ff 


tl 


tf 


ff 


ft 


tf 


If 


It 


-If 


ft 


If 


ff 


ft 


ft 


ft 


ft 


fi 


tt 


tf 


II 


ft 


ft 


tf 


tl 


ft 


It 


ft 


It 


ft 


It 


VI 


II 


If 


ff 


f> 


tt 


ff 


tl 


ff 


tt 


ft 


II 


ff 


tl 


ff 


tt 


It 


tt 


}l 


If 


ft 


II 


ft 


tl 


»f 


tl 


tf 


It 


ff 


tt 


tl 


II 


ft 


If 


tf 


II 


tl 


II 


tf 


II 


ft 


»» 


tf 


f> 
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XXXIL DOMIKION OF CANADA— C(mtm««(f. 



BtatSon. 



Ontabio. 
{Continued.) 
PenetangniBhene .... 
Peterborough ••.;.. 

Port Doyer 

Port Stanley 

Prince Arthur's Landing 

Bockliffe 

Saugeen 

Simcoe 

Stratford 

Stratbroy ••• 

TOBOMTO 

Windsor 

WoonsTOOX 

Pbirob Edwabd's Islamj). 

Charlottetown • . . 

Eihnuhnmay 

Quebec. 

Antioosti 

Bird Book 

Chicoutimi 

Cranbonme 

Father Point 

Hontingdon 

MONTBBAL . . . • • 

QUBBBO 

Biohmond 



West Indies. 
Bermuda 









i 


c 


Lat. 


Long. 


1 




N. 


W. 




/ 


1 




2 


44-45 


79-56 




2 


44-17 


78*18 


675 


2 


41-47 


80*13 


635 


2 


42*40 


81*13 


59* 


2 


48*27 


89*12 


642 


2 


46*12 


77-55 


414 


2 


44.30 


81*21 


656 


2 


42*50 


80*21 


7*4 


2 


43*23 


81*0 


1182 


2 


42*56 


81*42 




I 


43*39 


79-23 


350 


2 


42*19 


83*2 


620 


I 


43-8 


80*47 


980 


2 


46*14 


63*10 


38 


2 


46*48 


64*2 


20 


2 


49*24 


63*36 


30 


2 


47-51 


61*8 


106 


2 


48*25 


71-5 


150 


2 


46*22 


70*37 




2 


48*31 


68*28 


20 


2 


45-5 


74*10 




I 


45-30 


73-35 


187 


1 


46*48 


71*12 


293 


2 


45-40 


72*8 


437 


2 


32*17 


64*47 


151 



Tears' 
Obsenrations. 



1841-84 



1866-84 



Where Published. 



Beport of Met. Off. of 
Canada. 



»» 
If 
i» 
If 
II 
II 
11 
II 
fi 
ti 

II 
If 

» 
II 

»i 
II 
If 
II 
II 
II 
II 



II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
>> 

II 

II 

11 
If 
II 
II 
II 
II 
II 
II 
II 



Army Med. Dep. Report. 



XXXni. CENTBAL AMEBICA AND MEXICO. 



Acapantzingo. 
Belize 



Campeche .. 

Cuemavaoa 

Guadalajara 

Quanajuato 
Heredia 



Huejutla 

Leon de Aldamas 

Mazatlan 

Mexico 

Morelia 

Pabellon 

Puebla 

Qner6taro 

Biyas 

San J086 



San Luis Potosi 

Veracruz 

ISaoateoAS 



2 


17*30 


88*x8 




2 


19*51 


90*33 


28 


2 


18*55 


90*0 


4938 


2 


21*5 


103*0 


5092 


2 
2 


21*7 

9-59 


101*17 
84*9 


6761 


2 


21*41 


107*24 


1234 


2 
2 
I 
2 
2 


21*7 

23*11 
19*26 

19*42 

22*4 


101*43 
106*24 

99-7 
101*6 

102*1 X 


5901 
249 

7489 
6365 

6314 


2 
2 
2 
2 


19*3 
20*26 
11*26 
9*56 


98*12 
100*23 

85-47 

84*0 


7125 

6070 

150 

3757 


2 


22*9 


101*12 


6202 


2 


21*53 


X02'X4 


6106 


% 


22*50 


102*10 


8189 



1865-69 

1873-74 
1877-84 

1877.84 

1877-84 

1877-84 

1877-84 

1877-84 

1877-84 
1877-84 

1868-78 

1877-84 

1877-84 
1877-84 



I Bol. del Ministero de Fo- 
( mentodelaBepnb.Mex. 

Zeit. fur Met. YH. p. 160. 
( Bol. del Ministero de Fo- 
( mentodeiaBepub.Mez. 

Zeit. fUr. Met'XIV. p. 25. 
I Bol. del Ministero de Fo- 
( mentodeiaBepub.Mez. 



f» 



>» 



(Bol. del Ministero de Fc- 
mento de la Bepub. Hex. 



II 
II 
11 
ft 
II 
II 



II 
It 
11 
II 
II 
fi 
II 



Bep. of Chief Signal Officer. 
Zeit. far Met. XIV. p. 450. 

(Bol. del Ministero de Fo- 
mento de la Bepub. Mex. 



H 
II 



If 
II 
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XXXIII. CENTRAL AMEBIOA AND MEXICO— Con/tnu0(/. 



Station. 


1 

2 


Lat. 


Long. 


4 

1 

ft. 

10 

«3i 

7 


Years' 
Observations. 


Where Published. 


West Indus. 
Kingston 


N 

O 9 

17-58 
18*20 

17-45 
19-55 


W 

1 

76-48 

64-56 
64*42 

75-50 


1880-84 
1880-84 
187C-84 


Bep. of Chief Signal Officer. 
Meteorologisk Aarbog. 


St. Thomas 


2 
2 
2 


Santa Croz 


Santiago de Cnba 


21 


1880-84 


Bep. of Chief Signal Officer. 



XXXIV. SOUTH AMEMOA. 



Ancud 

Antisana 

Arica 

Asuncion .... 
Ayaohuoho..., 
Bahia Blanca. 

Bogota 

Buenos Ayres. 

Caldera 



Caracas 

Catamarca 

Chacra de Matanzas... 

Ghubut 

Cileoito 

Conception 

Concordia 

CoDStitucion 

Copiapo 

Coquimbo 

Coidoba 

Corral 

Corrientes 

Cumzu-Cnatia 

Dolores 

Georgetown 

Ooya 

Guatemala 

Joinville 

Lima 

Manaos 

Melipulli 

Mendoza 

Montevideo 

Orange Bay 

Palmeira 



Paramaribo 
Parana .... 



Passo Fundo 



Pelotas 

Pemambuoo . 

Pildao 

Porto Alegre . 
Puerto B^o 





S 1 


w 




2 


41-46 


74*1 


174 


2 


0-21 


78*6 


13320 


2 


18:25 


70-22 




2 


25-16 


57'40 


1634 


2 


38-43 


62-20 


63 


2 


4*36 N 


74-14 


8655 


2 


34-36 


58-21 


102 


2 


27-3 


7050 


82 


2 
2 


10-30 N 


66-5 


3041 


2 


43-20 


65*10 


98 


2 


36-49 


73-1 





2 


21*25 


58-5 




2 


35*20 


72*28 




2 


27*22 


70*23 


1296 


2 


29*56 


71-21 


82 




310 


65-0 




2 


3952 


73-17 


X05 


2 


36*19 


58*20 


33 


2 


6-50 N 


58-8 


10 




14-38 N 


90-31 


4856 


2 


26*19 


53-48 




2 


12*3 


79-29 


499 


2 


3-8 


60*0 


121 


2 


41-30 


72-47 





2 


3251 


67-32 


2559 


2 


34*54 


56-13 


26 




53-31 




39 


2 


27-54 


53-26 


1896 


2 


5-50 N 


55-13 


6 


2 


31-44 


60*33 


255 


2 


28-13 


52-12 


2060 


2 


31-47 


52-19 


54 


2 


8*4 


34-52 


12 


2 


27*32 


67*9 




2 


30-6 


51-49 




2 


6*22 


74-28 


542 



1870-72 
1845-46 

1854-55 

I88I 
1860-83 



1869-70 
1868-70 

I88I 

x88o-n82 

1869 

1876-78 
1870-72 
1864-72 
1869-72 

1870-72 
x88i 

1878-82 



1880-82 
1867 
1869 

1869 
1852 and 1857 

1843-52 
1882-83 

1879-80 

1875-82 
1880-81 

1875-82 
1874 



Zeit. fiir Met. XH. p. 359. 

XIV. p. 218. 

IX. p. 59. 

XI. p. 332. 
An. de Oficina. Met. Argent. 



ft 
11 



»f 



It 



Rep. of Chief Signal Officer 
An. de Oficina Met. Argent. 

(Zeit. fiir. Met. VIH. p. 

\ 153 and Xn. p. 359. 
Zeit. fur Met. Vn. p. 380. 
An. de Oficina Met. Argent. 









(Zeit. fur. Met." VII I. p. 
\ 153, and XII. p. 359. 
Zeit. fiir. Met. XV. p. 370. 



»» 



n 



„ VI. p. 27,V1II. p. 153. 
„ VIII.p.i53.XII.p.35g. 
An. de Oficina. Met. Argent. 

An. de Oficina. Met. Argent. 
If *» >i 

Zeit.fur. Met! XVIll! p.102. 
An. de Oficina Met. Argent. 
Zeit, iur. Met. XIX. p. 137. 

XIII. p. 79. 
VI. p. 176. 
VIII. p. 267. 
VIII. p. 153. 
VI. p. 139. 

„ „ VI. p. 138. 

Compt. Eend.XCVni.p. 25. 
( Zeit. fiir. Met. XV. p. 407, 
( XVI. p. 202. 

Rep. of Chief Sig. Officer. 

An. de Oficioa Met. Argent. 
( Zeit. fiir Met. XV. p. 348, 
1 and XVni. p. 301. 
] Zeit. fur Met. XV. p. 328, 
( and XIX. p. 410. 

XIV. p. 213. 

XV. p. 348. 



n 









II 



Bep. of Chief Sig. Officer. 
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XXXIV. SOUTH AMEmCA^Continued. 



Station. 



Paerto Monte 

Piinta Arenas 

Quito 

Bio de Janeiro 

Bio Quarto 

Bioja 

Bosario 

St. Antonio de Areco ... 

S. Bento das Lages 

Salado 

SaUadiUo 

SalU 

Ban Juan 

San Jorge 

Santa Gnu 

Santiago 

Santiago del Estero 

Serena 

Stanley (Falkland Is.) ... 

Talca 

TandU 

Taquara 

Tatay 

Tncuman 

U8huaia(Tier.d.Faego) . . . 

ValdlTia 

Valparaiso 

Villa Formosa 

Villa Hemandarias .... 



2 

2 
2 

2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 

2 



Lat. 



8 

O t 

41-30 

53'" 
o'i4 

2254 

337 
29*20 

32-57 
34-12 

12-37 
35'44 

24-32 

32-45 
29-35 

33-26 

29-55 
51-41 

35'26 

37*17 
29*40 

34* i6 

26*50 

54*53 

3949 

33-2 

26*13 

31-10 



Long. 



i 



W 

72-52! 

70*56 

78-45 

43*20 
64-19 
67*15 
60*38 

59-30 
38*40 

59'5 
66*14 

56*10 
52*30 

70-37 

71*17 
57'5i 

71*46 

59*8 

50-47 
6o'o2 

66*2! 

68*10 

73-13 
71*40 

58*10 

60*0 



ft. 

33 

33 

9350 

209 

204 

1772 

127 

141 

98 

49 
2654 



1867 
59 

344 
651 



Tears* 
Observations. 



43 

36 

328 

190 



1857-72, irreg. 

1853-631 1871-2 
1878-79 

1881-82 
1875-81 
1875-80 
1879-81 
1872-81 
1878-82 
1879-81 

1873-74 
1867-68 

1860-72 

1849-50, 69-72 
1875-77 

1869-72 

1876-81 
1870-71 
1876-81 

1882-83 

1853-64, 69-72 

1863-64, 66-72 

1879-82 

1877-81 



Where Published. 



Zeit. fiir Met. V. p. 399. 
V. p. 369. 
XVI. p. 479. 



f» 



If 



An. de Oficina Met. Argent. 



»t 

»» 






>l 
»» 
>» 



Zeit. fur. Met. XVII. p. 401. 
An. de Oficina Met. Argent. 






t» 

M 

»» 



II 
fl 



Jour.Scot.Met.Soc. V.p. 329 
Zeit. fiir Met. XI. p. 41. 

„ V.p. 44i,VIII.p.i56. 
An. de Oficina Met. Argent. 
Zeit. fur Met. VI. p. 26. 

( Q. Joum. Boy. Met. Soe. 

( VI. p. 199. 

(Zeit. fur Met. VIII. p. 

1 153, Xn. p. 359. 
An. de Oficina Met Argent. 
Zeit. far Met. VII, p. 228. 
An. de Oficina Met. Argent. 



M 

It 



II 
II 



»» 

fl 



Zeit. fiir Met. V. p. 399. 

„ V. p. 444,VIII.p.i53. 
An. de Oficina. Met. Argent. 



fl 



tf 



*i 



AT78TRALASIA. 
XXXY. AUSTBAIiIA. 



Nkw South Walbb. 

Aioury «•«#•••**.. ** 
Armidale ••••••••.... 

Bathurst 

Bourke ..••.. 

Gape St. George 

Qarenoe Biver Heads . . 

Cobar • . . 

Cooma 

Goonabarabran 

Deniliquin 

Eden 

Forbes 

Qoulbum 

Gnrmedah 

Hay.. 

Inverell 

Eiandra 

Menindee 

MUton 

Momya 



2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



36*6 

30-34 
33-24 

30-3 
35*12 

29*28 

31-32 

36*12 

31-16 

35-32 

37*0 

33-27 

34*45 

31-1 

3430 

29*48 

35*52 

32-23 

35-14 
35-53 
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51-463278 

49*37 
45-58 

50-45 
53-21 
45*50 

49*9 
49-18 

45*2 

49*59 

48-5 

49-45 

50-15 

44-56 

51*10 

48-32 
42*26 
50*20 
50*6 
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2637 

320 

107 

1 120 

2129 

925 

1953 
4640 
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1860-84, ineg. 

1858-84, irreg. 
I85&-84 
1876-84 
X867-84 
1877-84 

1858-84 

1858-84, irreg. 
186^4 
1873-84 

1858-65, 7<>-84 
1877-84 

1874-84 
1867-84 



1877-84 



Besults of Met. Obs. made 
in N. S. W. 
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Station. 



Nbw South }Waub8. 
{CimHntied.) 

Mount Viotoria • , 

Newcastle • . , , 

Port Maoquarie 

Stdnet , 

Tamworth ,..,, 

WaggaWagga 

Walgett 

Wentworth , . , , 

WoUongong 



'2 
o 



QUKSSSUJUD, 

Brisbane 

Gape Moreton 

Oooktown 

Good Island (Torres) 

Straits) ] 

Bookhampton 

Toowoomba 

TowncTTille 

Warwick 



SOUTB AUSTBALU. 



.•...• 



Adelaide 

Alice Springs 

Cape Borda 

Gape Northumberland 

Daly Waters 

Suda .#•#•..• 
Kapnnda . . . ^ 
Mount Gambler 
Port Augusta • • 
Port Darwin .. 

Bobe 

Strathalbyn .. 
Streaky Bay • . 



Tabkanu. 



GizcularHead 
Falmouth ... 

Hobarfc 

Launoeston • 
Low Head . • . 
Oatlands • • • 
Southport ••• 



YlOTOBU. 



Ararat « . 

Ballarat 

Gape Otway « . < 
Gape Schanok , 
Bchuca . . . ff • . . 
Gabo Island ••< 
Lakes Bntrance 
Melbourne . • . . . 

Omeo 

Port Albert ... 
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2 
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33'36 

3255 
31-25 

33-51 
317 
35-8 
30-2 

34*8 
34-25 



27*27 

27*2 

15-27 

10-33 

20-25 
27-34 
19-18 
28-12 



34*57 
23-41 

35-45 

385 
z6-z8 

31-45 
34*22 

3750 
32'30 
12*28 

37-xo 
35-16 

.32-50 



40-43 
41-32 

42-53 
41*26 

41-3 

41-32 

43*26 



37x8 
37-34 

38*54 
38*28 

36-7 

37-35 
37-52 

37-50 

37-C 

38-39 
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150-15 

151*50 

152-54 

151-12 

150-55 

147-24 

148*0 

142-0 

150*56 
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153-29 

145-15 

142*10 

150*25 
152*10 
146-50 
152*16 



138-35 
133-37 
136*35 
140*40 

133-25 
128*58 

138*57 
140*50 

137-45 
130*51 

139-42 

138-55 
134-12 
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147*20 
147*10 
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117 
750 

7 
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zo 

70 
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X90 

76 

25 
1340 
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Z050 

1438 

270 

277 

314 

50 

91 

2108 
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Z872-84 
z862~84 
1873-84 
1858-84 
Z876-84 
Z872-84 
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i873-«4 
Z880-84 

Z880-84 

Z879-84 
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1877-84 
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186X-84 



186X-84 
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Z862-84 
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Z862-84 
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in N. S. W. 
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Met. Obs. made at Adelaide 
and in 8. Australia. 
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XXXY. kVB'SBALllL— Continued. 



Station. 



YiOToau. 
(Continued.) 

Portland 

Sandhurst 

Upper Maeedon . . . . 
Wil6on*s Promontory 

West Australu. 

Albany 

Bnnbnry 

Cossack 

Fremantle 

Geraldton 

Perth 

Bottnest 

York 
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'9 




Lat. 


Long. 





5 






■4» 








^ 
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9, ' 
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38*20 


X4i'35 


37 


2 


36-47 


144*17 


758 


2 


37*23 


144-35 


3000 


2 


39*8 


146*26 


300 


2 


35-2 


"7-54 


88 


2 


33-18 


115*38 


18 


2 


20*40 


117*8 


19 


2 


32'3 


"5-45 


40 


2 


28*47 


114*36 
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2 


31-57 


115*52 


47 


2 


31-49 


"5*33 


47 


2 


31*53 


ii6*47 


580 



Years* 
Observations. 



1862-84 
1860-84 

1876-84 



1879-84 
1879-84 
1881-84 
1879-84 
1879-84 
1876-84 
1879-84 
1879-84 



Where Published. 



Results of Obs. in Met., 
Terr. Magent, &c. 
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W. Australia Met. Bep. 
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XXXVI. NEW ZFAL/LND. 



Auckland 

Beale^ 

Cape Campbell 

Christchuroh 

Bunedln 

Hokitika 

Mongonui 

Napier , « 

Nelson . • • 
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Taranaki 

Waitangi (Chatham 
Island 



Wanganui , 
Wellington 
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2 
2 
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41*43 

43-32 
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42*41 

35*1 

39-^9 
41*16 

45-a 
46*17 

39-3 
43-5* 

39*56 
41*16 



174*50 
171*31 
174*18 
172*39 
170*31 
170*59 
173*28 

176*55 
173*18 

168*39 

168*20 

174-5 
W. 

176*42 

E 

175*6 

174-47 



258 
2104 

7 
21 

550 
12 

70 

34 
1070 

79 
4* 

100 

80 
140 



1855-84 

1867-80 

1874-80 

1852-84, irreg. 

1853-84 

1866-80 

1864-80 

1864, 1866-80 

1844-54, 62-80 

1872-80 

1859-80 

1860-80 

1879-80 

1872-80 
1848-84, irreg. 



Statistics of the Colony 
of New Zealand. 
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XXXYH. OCEANIA. 



Batayia 

Buitenzorg ... 

Cape York 

Delanasau, Fiji 

Qoose Island ... 

Honolulu 

Kent's Oronp 

King's Island. 



Lahainaluna (Maai)... 
Manilla 



Mount Nelson 



I 

2 
2 
2 


6*11 8 

6*37 S 

10*44 s 

16*38 S 


106*50 E 
106*48 E 
142*36 E 
178*37 E 


26 

915 
69 

77 


2 


40-18 s 


147-45 E 


26 


2 


2i*i6 N 


157*52 w 




2 


39-29 s 


147*15 E 


280 


2 
2 
2 


39*35 S 
20-52 N 

14-35 K 


144*5 E 
1 5640 W 
120*59 E 


135 
653 

108 


2 


43*0 S 


147*0 E 


1191 



1866-84 
1841-54 
1865-67 
1871-84 

X87I-75 

1836-39 

1871-75 

1871-75 
1844-45 
1879-82 

1871-75 



Mag. A Met. Obs. B atav. 
Zeit. ftir Met. Vm. p. 55. 

VI. p. 379. 

Quar. Jour. Boy. Met. Soo. 

(Besults of Met. Obs. 

1 Hobartown. 
Zeit. fur Met. VIII. p. 69. 

(Besults of Met. Obs, 

{ Hobartown 

Zeit. ffirMet.'VIII.p.69. 

„ XV.p. 229&AIX. 

p. 136. 
(Besults of Met. Obs. 
I Hobartown 
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XXXVn. OCEANIA- Con/tnti^cf. 



Station. 



Iceland. 
(CoHtinned.) 
New Caledonia ... 

Oparo (Bapa) 

Padang 

Port Arthur 



Samoa. 



SoathBruni .... 

Swan Island .... 
Tahiti (Papeeti). 
Waioli 



Fabob Islands. 
ThoiBhayn 



GBBBaLAHD. 



Godthaab . 

lyigtnt 

Jaoobshavn 
Upemavik . 



lOBLAND. 



Bemfjord ... 

Orunaey 

Stykldshohn 
Vestmand ... 






Lat. 



Long. 



22*20 S 

27-26 S 

0-56 B 

43*9 S 

13-50 S 

43*30 s 

40*44 S 
17-32 S 

22'X5 N 



z66*39 S 
144*11 W 

IOO'2 £ 

H7'54 B 
I7I-4I.W 

147*10 £ 

148*10 £ 
H9*34W 
159-30 W 



62*2 N 



64*11 

6l-X2 

6913 

72*47 



64*40 
66*34 

63*26 



6-44 W 



51*46 
48*21 

50-55 
55*53 



14*15 

18*3 

22*46 

20*18 



-s 



ft. 



16 

55 



250 
104 



30 



37 
16 

41 
39 



59 

59 

37 
26 



Years* 
Observations. 



Where Published. 



1863-64 
2867-69 
1850-56 
1871-75 

1862-64 

X871-75 

1871-75 
1847-49 
1845-46 



1873-84 



1861-84 
1867-84 
1866-84 
2874-84 



1873-84 
2873-84 
1857-84 
1877-84 



Zeit ftlr Met. lY. p. 461. 
( Quar. Jour. Boy. Met. 
\ Soc. m. p. 448. 
Zeit. itx Met. Vni. p. 55. 
(Besults of Met. Obs. 
I Hobartown, 
Quar. Jour. Boy. Met. 

Soc. V. p. 178. 
Besults of Met. Obs. 
( Hobartown. 

Zeit. for Met. IV. p. 528. 
n vin. p. 69. 



Meteorologisk Aarbog. 
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On the Measubebcent of Sunshine. By Bobebt H. Scott, M.A., F.B.S.9 
President. 

[Bead Maroh 18th, 1885.] 

The earliest mode of gauging the action of the sun was by attempting to 
measure the heat of Badiation, or, as it is generally termed abroad, of 
Insolation. 

More than thirty years ago Pouillet proposed his Fyrheliometer for the 
purpose, and of this there were two kinds — ^the Fyrheliometer direct 
and the Fyrheliometer d lentiUef which are described in his ElemenU de 
Physique. The former consisted of a shallow dish on a stand, containing 
about 100 grms. of water, and famished with a thermometer in a reyersed 
positioD, the bulb being immersed in the water, and also with an apparatus 
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for agitating the water thoroughly. A screen for catting off the son's rays 
is also^provided. The apparatus is taken into the open air in the shade, and 
its rate of cooling or heating per minute noted. It is then placed in the sun, 
and the screen being withdrawn, its rate of heating per minute is observed for 
five minutes. It is finally taken back to the shade, and its rate of cooling 
noted. From these data the solar heat action is determined {Tyndall, Heat 
as a Mode of Motion j p. 416). 

The Pyrheliometer a leniille is constructed so that the rays of the sun pass 
through a lens, and at the proper focal distance are received on the curved 
side of a vessel containing water ; the surface of this vessel is always normal 
to the incident beam, whatever be the altitude of the sun. The actual experi- 
ment is made as before. 

Sir John Herschers Actinometer consists of a large cylindrical thermometer 
bulb, with a scale considerably expanded. The bulb is filled with a highly 
coloured liquid, usually the ammoniacal sulphate of copper. To take an ob- 
servation, the actinometer is placed in the shade for a minute and then read : 
it is then exposed for one minute to the sun, and read : it is finally returned 
to the shade and read a third time. The mean of the two shade readings 
subtracted from that in the sun gives the expansion of the liquid for one 
minute in sunshine. 

Hodgkinson's Actinometer^ is on a principle similar to Herschel's. 

These instruments have never come into very general use, and have been 
practically superseded by various adaptations of the thermometer with black 
bulbs, and placed in blackened boxes ; finally culminating in the Black Bulb 
Thermometer in vacuo. This was proposed by Sir John Herschel, and has 
been very generally used, but it cannot be said to have given satisfaction, and 
the remarks which fell from Mr. Whipple at our last meeting* were far from 
encouraging as to the prospects of our obtaining a trustworthy instrument at 
a moderate cost. In the Exhibition this evening we have a thermometer with 
an error of 20°, apparently due to the use of cork supports to hold the 
thermometer tube inside the jacket. We must, however, await the results of 
the researches of Mr. de la Bue and Prof. W. G. Adams before we can 
absolutely condemn all existing instruments of this type. 

We have specimens of black bulbs in vacuo^ and of bright bulbs also in 
vaciu), the pair forming the arrangement favoured by M. Mari6 Davy. 

There is a serious difference of opinion as to whether the amount of solar 
radiation is to be taken as the difference between the black bulb reading and 
the maximum, in the shade, for the day ; in which case we have no certainty 
that the two phenomena are simultaneous ; or, secondly, whether we should 
compare the black and bright bulbs, and take their difference of reading to 
represent the amount sought. This latter is Mari^ Davy*s method, and his 
thermometers are ordinary, not maximum, instruments. 

Of other instruments for measuring solar radiation, we have Stanley's 
thermoxDeters, enclosed in hollow copper spheres with oxidised surface, which 

1 IVoceedingi of the Boyal Society t XY. p. 821. 
* Quarterly Journal, p. 127« 
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were described at ihe last Meeting of the Society,* and varioas other forms 
which have not yet come into general nse. 

Among these we have, taking them in the order of seniority, Secchi's. 
apparatus. This consists of a doable hollow cylinder. The space between 
the two cylinders is filled with a liqnid, water or oil, at any convenient tem- 
perature. One thermometer passes through the two coatings, and has its 
bulb in the hollow core of the cylinder. Other similar thermometers pass into 
the liquid and serve to indicate its temperature* The rays of the sun pass 
along the axis and strike the thermometer. 

In Prof. Balfour Stewart's actinometer the thermometer which is destined 
to indicate the heat of the sun is placed in a cavity in a cubical block of cast 
iron, and an aperture is made in the block . to admit the solar rays when 
concentrated by a lens. 

Frankland's resembles a Leslie's Diffinrential Air Thermometer, one bulb 
being blackened and in vacuo, the other bright and sheltered by an arch of 
sheet zinc painted white. Mercury is introduced into the connecting tube, 
and its position under the action of insolation read on a scale. 

Winstanley's Radiograph is also an adaptation of Leslie's instrument : in 
it the connecting tube is made to take a circular form, and the instrument is 
then suspended on a horizontal axis. The motion of the mercurial index, 
right or left, makes the instrument turn on its axis and so gives power to 
to trace a line on a recording drum. 

The next series of instruments are those measuring the solar radiation of 
light. The oldest of those here to-night is Boscoe's first pattern (described 
in the Philosophical Transactions, 1865), in which the chemical action of 
total daylight, not of the sun only, is measured by the discolouration of 
sensitised paper. The instrument has been subsequently improved by 
Captain Abney, but has not come into general use. 

Two instruments appear for measuring the duration of sunlight — M'Leod's 
and Jordan's ; both of these act photographically, by using sensitised paper 
which is fixed by simple immersion in water. Mr. Jordan's is a marvel 
of simplicity of arrangement at least. 

Lastly, we come to the registration of solar action by its effects in charring 
organic substances, such as wood, cloth or paper. The idea of such an 
instrument is due to the late Mr. J. F. Campbell of Islay, F.G.S., who devised 
it more than thirty years ago. The same gentleman also struck out the 
ingenious notion of employing a sphere as a lens, and so avoiding the 
necessity of a dock-work arrangement to drive the paper, if the rays were 
transmitted in a definite direction by a heliostat. Mr. Campbell describes 
the instrument in the Esport of the Cowieil of this Society for 1857» and at 
that time he employed an ordinary engraver's globe filled with acidulated, 
water. In a note to the paper he states that a solid glass ball bad been 
produced, and such spheres have entirely superseded the former arrazigement. 

Mr. Campbell placed his ball inside a bowl of mahogany, and thus obiaioed 

> Quarterly Jawmali^ p. 124, 
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igjo 














'39 


33 


.87 


37 


20s 




162 


3' 


'41 


31 


99 


17 


98 


3' 


31 


i; 




I88I 


is 


8 




■9 


8 


i; 


167 


40 


128 


46 


.56 


30 






'45 


3^ 


66 


18 


76 


24 


19 




■1 i 


iUz 






37 


'4 


8 






JO 


212 


14 


.+8 


z8 


128 


14 


'59 


35 


89 


14 




13 


il 


i 


'4 T 


■ 88, 


'9 




5^ 






i< 




26 


.+6 


^9 


149 




160 


30 


123 


17 




30 


9° 


19 


36 


'S 


18 } 


.88+ 


17 


7 


38 




'^ 


16 








28 
















30 


51 


"7 


33 


14 


3 1 


188s 




5 


48 


iS 


89 


'S 






















" 














B1M.0TB. 
















































I Ego 




















40 


196 


39 


'43 


29 


191 


41 


,27 


34 


103 


31 


70 


19 


13 II 


1881 


5; 




58 






i'g 


.69 


4' 


264 


53 


171 


3+ 


'31 


26 


■38 


30 


lOJ 


iS 


"3 


35 


39 


16 


3» ;| 






9 






96 


17 


'47 


35 


2S1 


56 


IDS 


41 


197 


39 


170 


37 


130 


35 


66 




S4 








4( 


'9 


65 


25 


HC 


39 


.50 


,6 


iiS 


44 


13+ 


37 


174 


35 


|38 


30 


■ 16 


3' 




35 


73 


3° 




18B4. 
18E5 


»7 


8 


48 
5' 


>7 
•9 


7. 


31 


130 


?.' 


181 


36 


'7' 


34 


: 


31 




39 


143 


39 


73 


a3 


57 


13 


14 11 


DoBHiU. 

l8Sa 






















I+O 


i8 


TlS 


14 


139 


31 


143 


^f 


74 


13 


7' 


29 


iS =!j 


i83i 


S' 


" 3» 






34 






I'sb 


5' 


1+0 




16S 


3. 


'■*• 


31 




lE 


94 


29 


53 




5> ;3 


18S1 
,88, 




14 


8- 


3' 


■3 


36 

37 


"9 
■3' 


29 
3' 


230 
213 


43 


'93 
'3» 


39 
16 


■'.' 


39 
31 


I67 


37 


'S'7 


loi 


13 
31 


61 

Si 


»S 
33 




>SS+ 
Kelbtebh. 


















'93 


39 






















■■ 







.. 












■38 


33 


'93 


4' 


'56 


3' 


118 


14 


'55 


34 


1 68 


45 


ss 


iG 


66 


16 


4* » 




48 




30 










































WoBSSOf. 
















































I88I 


♦ 


171 37 


>4 


10 


'9 




34 


»37 


5° 


IJO 


30 




38 


iiS 


26 


83 


14 


107 


33 


6* 


H 


45 " 


I8SI 


+0 


■7! 48 


■ 8 


II 


3= 


142 


34 


i+S 


51 


15" 


3 


163 


33 


179 


39 


[09; 29 




13 


73 


il 


16 7 


.88, 


4 




iB 


■4 


3S 




31 


'75 


37 


'S 


3 


'49 


30 


163 


36 


io6i 19 


■ OJ 


31 


S9 




28 .= 


1884 


»3 


'9! 5» 




9 


^ 


106 


15 




41 


1+9 


30 


147 


zg 


206 


45 


"7 31 


77 


14 


4* 


II 


14 6 


1885 


>4 


'1 39 


'4 


8 




































DODLIN, 














































t88o 
















46 


226 


47 


i;6 


3' 


■S4 


3 


'9! 




|34 36 


"7 


,6 


7* 


JO 


s« 15 


1881 


6 


16 


6 


». 




,1 




34 


173 


57 


,6 


31 


'5' 


30 


'it] 


V 






38 


9> 


3> 


6, itl 


iSSi 


56 


1, 


5 




'3 


37 


150 


36 




59 




40 


.51 


3° 


36 


'i3| r 




3 


6, 


V 


37 .4 


l8Bj 


74 


3° 








3 






207 


43 


'54 


3 


126 


15 


'55 


34 


'36 37 


"4 


3S 


94 


37 


4! 11 


IBB+ 


36 


'5 


49 




8 


14 




4 


191 




"9 


14 


1+2 


28 


183 


40 


i+ai+o 


107 


33 


5» 


13 


31' 14 


.885 


5 




88 


3 




33 






















1 












LuHDUHKO. 


































1 












1880 










16 


4 


'77 


41 


13, 


+9 


'5 


3'>40 


28 


20J 


45 


.ooj 17 


59 


ig 


1+ 






t88i 




19 


66 


1+ 


8 


^3 


1,6 


33 


154 


S3 


'94 


,9161 


31 


1C3 


13 


105! 2I 


"4 


35 


53 






1881 


38 


■e 


41 


16 


9t 


1- 


"38 


33 


18a 


59 


'53 


,..64 


33 


131 


19 


102; 18 


63 




J» 




12 tCH 


188, 


S" 




88 


33 






!+0 


34 




45 


'S3 


37|'49 


30 


'51 


33 


"3l 3' 


90 


il 


58 


» 


»6 7 


I .88+ 












19 


161 


39 


'78 


37 


'97 


39'3S 


18 




44 


116; 31 


65 


io| 43 


:.1 :::!::; 


i 1885 




... 


il 


'7 


i 


£l 










.. 












...1 .. 



SCOtT ON TEtE BtBASUBEMBNT OF SUNSHINE. 



1200 



No. OF HOUBS BBCORDBD AND PeBCBST.GB OF POSSIBLE DCBATION' OF BbIOHT 8 0N8HIKB- Continued. 



Station and 
Year. 



. Buxton. 

1881 
1882 
1883 
1884 
1885 
Pabbonbtown. 
1880 
1881 
1882 
Z883 
1884. 
1885 
Stbbllbt. 

I88I 
X882 
1883 

1884 

1885 

Nbwton-Kkioby 

1883 
1884 

i88s 

Abuaoh. 

1880 

I88I 
1882 
1883 

1884 

1885 

Kabkbbe. 
1880 
I88I 
1882 
1883 

1884 

1885 

D0UOLA8, Islb 
OF Man. 

1880 
1881 
1882 
1883 

1884 
1885 
York. 
1881 
1882 
1883 
1884 
1885 
StonthObst,. 
2880 
i88x 
x88a 
1883 
1884 
i88i. 

BliAOKPobZi. 

188a 
X883 
X884 

x88$ 



Jan. 



-a 

hs. 



35 

3a 
22 

8 



71 
48 

61 
64 



3+ 

50 
21 

10 



22 
20 



57 



56 
22 

47 






0/0 



65 

43 

44 
22 

50 



67 
34 
43 
3* 
32 



31 
22 

241 
3 



64 

20 

36 
x8 

XI 

26 

42 
xo 



14 
13 

9 
3 



Feb. 



-a 

hs. 



29 
20 

?5 
xo 

26 



14 
21 

9 

4 



23 
18 

*3 

9 

19 



27 
x8 

x8 
9 

2X 



27 

x8 

13 
13 



13 

9 
10 

X 



35 
64 

45 
19 



56 
56 
65 
57 
79 



44 
7' 
49 
41 



36 
35 



+3 
61 

64 

51 
69 



44 
49 
53 
51 
71 



P4 



0/0 



13 

?4 
16 

7 



2X 
21 

24 
21 

29 

• • • 

16 
16 

18 

15 



13 

»3 



16 

23 

*4 
x8 

26 



Mar. 



'3 
"8 



hs. 



92 
104 

5^ 



114 
122 

149 

78 
1x6 



IXC 
X2I 

o 
6 



1; 



85 
94 



X6 
x8 
20 
x8 

»7 



69 

35 
74 

55 

64 



26 

13 
27 

20 



26 
8 

15 

7 
5 

II 

17 

4 



47 
7« 
34 
*9 



o) 01 49 



48 

30 
63 

42 
35 

36 
71 
48 



17 
26 

12 

IX 



130 
112 

135 

64 
88 



122 
129 
136 

73 
98 



119 
112 
166 
81 
127 



18 
II 

23 
15 
13 

13 

26 

18 

x8 



"5 

133 

87 
69 



I 



0/0 



*5 
28 

20 

22 



3» 

33 
40 

21 
32 

30 
33 
35 
23 



24 
26 



35 
30 

36 

17 
*4 



33 

35 

37 
20 

*7 



32 
30 

45 
22 

35 



31 
36 
23 
19 



April. ' May. 



3 

o 



hs. 



"5 
129 

92 



166 
171 
149 
180 
169 



146 
140 
142 
100 



129 



181 
156 
138 
167 

HI 



179 
177 
137 
183 
'53 



200 
181 
156 
177 
169 



o 

u 



0/0 



28 

31 
22 



40 

41 
36 

43 
41 



35 
34 
34 
24 



31 



43 

37 

33 
40 

34 



43 
42 
33 
44 
37 



48 

43 

37 
42 

41 



143 

138 

135 
126 



97 

79 
146 

75 
98 

• •• 

68 

ZZ2 



26 
21 

39 
20 

27 

25 

■•« 

18 
3« 



159 
160 

133 
I54j 
1^5 



143 
164 

X20 



34 
33 
32 



o 



hs. 



253 
177 

185 



212 

251 
264 

182 

179 



231 
246 
187 
206 



215 
223 



222 
236 
288 
181 

131 



206 

234 
265 

168 
159 



244 

279 
301 

235 

205 



272 

273 
201 



I 

P4 



0/0 



53 
37 
39 



45 
53 
55 
38 
38 



49 
52 
39 
43 



43 
45 



44 
47 
58 
36 
26 



41 
47 
53 
34 
32 



49 
56 
60 

47 
41 



302x0 



38 h6 



38 

32 

37 
30 



39 
29 



267 

257 
205 

214 



34275 



224 
179 



54 

55 
40 

42 



Jane. 






hs. 



136 

'57 
192 



166 
150 
207 
172 
129 



153 

145 
160 

132 



154 
165 



164 
160 
187 

157 
105 



206 
127 

151 
162 

"3 



204 
206 
216 
210 
212 



49 
53 
51 
41 
43 



55 
45 
36 



155 
179 

170 
175 



146 
169 
166 
170 

177 



185 
202 
186 



I 

P^ 



0/0 



27 
31 
38 



33 

30 

41 

34 
26 



31 
29 
32 
26 



31 

33 



33 
32 

37 

31 
21 



4i 

25 

30 

32 
23 



41 
41 
43 
42 
42 



31 
36 

34 
35 



July. 



o 



hs. 

165 

153 
i6x 

109 



157 

155 

143 
124 

150 



P4 



Aug. 



-a 

o 



0/01 l^s. 

3,116 
32 165 



21 



191 
165 

139 
129 



157 
131 



140 
118 
130 

'34 
'43 



'44 
112 

124 

124 

139 



180 
142 
202 
2x6 
186 



29 
34 
33 
34 
35 



37 
40 

37 



'74 
'72 
'54 
'43 



148 

'47 

'59 

'59 
139 



203 
191 

'37 



3' 

3' 

29 

25 
30 



38 

33 

28 

26 



3' 
26 



28 

24 
26 

27 
29 



29 
22 

25 

25 
28 



36 
28 
40 

43 
37 



35 
34 
3' 
29 



30 
29 
32 
32 
28 



4' 
38 
27 



168 

'47 

'53 
III 

'44 



106 
172 
161 
206 



'34 
172 



172 
137 
131 

"3 
112 



156 
160 
120 
92 
123 



194 
142 
192 

173 
188 



a 

Q 

P-i 



0/0 

24 
26 

36 



37 
32 
34 
24 
32 



23 
38 
35 
45 



29 
38 



Sept. 



Q 



hs. 

79 
100 

^7 



117 

100 

138 

107 
136 



90 
107 
103 
116 



106 
'44 



38 
30 
29 
25 
25 



34 

35 
26 

20 

27 



43 
31 
42 
38 
4' 



'37 
180 

164 
'93 



203 
118 
161 
167 
192 



156 

171 
191 



30 
40 
36 

42 



45 
26 

35 
37 
42 



34^ 
38 
42 



125 
82 

"5 

104 

"5 



118 

97 
121 

9' 
99 



144 
112 

'37 
'34 
'53 



78 

99 

100 

"5 



118 
no 
100 
III 
141 



126 

123 

'32 



a 

6 

P4 



0/0 
21 

27 
23 



32 

27 

37 
i9 

37 



24 

29 

28 

3' 



29 

39 



34 
22 

3' 
28 

3' 



32 
26 

33 
25 
27 



39 

30 

37 
36 

4' 



21 

27 
27 
3' 



32 
30 
27 
30 

38 



Oct. 



a 

hs. 

9' 

64 

60 
48 



120 

lOI 

102 
86 

75 



"5 
61 

93 
69 



106 
75 



105 

"5 
88 

66 

68 



1x8 

lOI 

113 

77 
65 



"5 

102 

93 

108 

98 



96 
70 

94 
96 



9' 

83 

79 



34 

33 
36 



^5 
74 



§ 

Q» 

04 



0/0 

28 

20 

'9 
'5 



37 
3' 
32 
27 
23 



36 

'9 

29 
21 



33 
23 



33 
36 

27 
20 

21 



37 

3' 

35 

24 
20 



36 
32 
29 
33 
30 



30 
22 

29 
30 



28 

37 
20 

26 
24 



21 
26 

23 



Nov. 



o 
H 



hs. 
42 
48 
56 
33 



62 

95 

59 
70 

60 



63 
78 
6c 

39 



51 
47 



58 

77 
63 

59 
48 



u 



0/0 
16 

'9 
22 

'3 



24 

37 

23 

27 
23 



25 
30 
23 
'5 



21 

'9 



58 
69 

56 
66 

56 



76 

56 
52 
88 
61 



44 

5' 
48 

34 



77 

33 

54 

55 
60 



53 
64 
35 



23 
3' 
25 
24 
'9 



23 
28 

22 

26 

22 



30 
22 
21 

35 
24 



Dec. 



o 
H 



hs. 
40 
II 
36 



8 



5' 

68 

37 
4' 
32 



48 

21 

27 

'4 



22 

24 



53 

63 

29 
26 

'7 



36 

72 

27 

3' 
18 



c 
O 



0/0 

18 

5 
16 



22 

30 
16 

18 
14 



21 

9 
12 

6 



10 
II 



24 

28 

'3 
12 

8 



5' 
7' 
4' 
39 
35 



18 27 

20< 15 
19 29 

'4 



3' 

'3 
22 

21 
24 



21 
26 
'4 



40 
18 

15 
24 
21 



'5 
21 

XX 



16 
32 

X2 

14 

8 



23 

x8 
x8 
x6 



12 

7 

13 
3 



18 
8 

7 
II 

9 



. 



7 
9 



I 



210 



800Tt'--0N THB UEAStntSUBNT OF AUKSHIIIE. 



No. Of HoxTRs BBOORDED AwD PisRCBirrAOE OF POSSIBLE DusATioN OF Bbioht SvirsBnni— COflttlltf^ 



station and 
Year. 



HiLLINOTOy. 

1880 
I88I 

i88z 
1883 
1884 
1885 • 
Leioestbb. 
1880 

I88I 

1882 

1883 

1884 

1885 

CSURCIISTOXB. 
1880 
1881 
1882 
1883 
1884 
1885 
GELDSSTOSr. 

IS80 
I88I 
1882 
1883 
1884 
1885 

Cambridge. 

1880 

1881 

1882 

1883 

1884 

1885 
AsPLET Guise. 

1881 

1882 

1883 

1884 

1885 
Valeecia. 

1880 

1881 

1882 

Z883 

Z884 

1885 
Oefohd. 

1880 

1881 

1882 

1883 

1884 

1885 
St. Ann*s Head. 

1880 

1881 

1882 

1883 

1884 

1885 



Jan. Feb. 



3 

o 
H 



hs. 

• • • 

46 
3^ 

19 
^9 



24 

*5 

49 
20 

12 



40 

4« 

39 

24 
12 



O 



0/0 
... 

19 

13 

19 
8 

12 



66 

34 
70 

43 
44 



61 

35 
60 

3* 

as 

63 
40 

56 
29 
16 



51 

128 

41 

18 
50 



SO 

3S 
61 

30 

16 



9» 

3S 

20 
31 



o 
H 



8 

A4 



10 
10 

20 
8 



hs. 

• •> 

31 

38 
97 

7a 
48 



38 
41 
76 

S8 
S 44 



16 

«7 
16 

10 

S 



26 

H 

28 

17 
18 



24 

H 

24 

13 
10 

»S 
16 

22 

12 

7 

20 

S' 
16 

15 

7 
20 



20 
14 
24 

12 

6 



37 

»4 

26 

8 

12 



S3 

50 
88 

46 

63 



35 
57 
98 
69 

67 



Mar. 



April. 



t 



0/0 
... 
II 

14 
36 

26 

18 



I 



14 

15 

28 

21 
16 



20 

»9 
33 
17 
*3 



13 
21 

36 
*5 



28 
47 
85 
65 
57 

38 
47 
78 
60 

56 

62 

7* 

5« 

49 
61 

62 



47 

41 

87 
62 

64 

9* 

83 
60 

74 
4* 
73 



10 

17 

31 

*3 
21 

18 
29 
21 
20 

22 

27 

19 

18 

21 
^3 



17 
'5 

3a 
22 

*3 

3* 

31 
22 

*7 
H 
*7 



hs 

130 
no 

'^ 

122 



108 

88 
90 

85 
90 

126 
132 
132 
104 
90 



0/0 

• • • 

35 
30 

33 
26 

34 



S 

o 

H 



65 

173 
142 

108 
M7 



29 

»4 

»4 
»3 

as 



34 
36 

36 
28 

as 



137 

^53 

H9 
no 

123 

131 

»43 
138 

97 
122 

»3S 
127 

122 

178 

89 
136 

157 
142 
138 
158 
103 
122 

121 
129 
105 
184 
119 
139 



18 
47 
38 
a9 
43 



hs. 

135 
158 
142 

15s 
HS 



S 

o 



0/0 

3a 

38 

34 
37 
35 



133 

133 
123 

90 



127 
165 

135 

144 

121 



37 

41 

40 
30 

34 

35 

39 

37 
26 

3a 

36 
34 
33 
48 

24 

37 

4a 
38 

37 

43 
28 

34 

33 

35 
28 

50 
3a 
38 



'94 

171 
185 

HS 



iSa 
181 

182 

164 

III 



170 

157 

»37 
102 



202 
162 

173 
198 

15a 



142 

«54 

174 
166 

104 



180 
163 

'74 

a33 
177 



Maj. 



o 






hs. 0/0 
212 

a57 



3a 

3a 
30 

22 



30 

40 

3a 

35 
29 



47 
41 
44 
35 



36 
43 
44 
39 
a7 



41 
38 
33 
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Noll. — At Oxford the daj's Bonshine is reokoned Irom n 



1' record ; thia isstrmnent was at first fixed on the roof of thg 
General Board of Health in Parliament Street, and the register commenced with 
the winter Boletice of 1854. Several of the bovls are here exhibited. Vii. 
Campbell reproduced the records for eighteen months, in the Eeport on the 
Warming and VenlUation of Buildings by a ConuuigBioD of which be was 
Becretory. After the winter solstice of 1857 a glass ball was sabatitnted for 
the original engraver's globe. 

On the retirement of Mr. J. C. Hiule from the Board of Health in 1876 
the instrument was transferred to the Meteorological Office, and since that 
date the record has been kept up at Eew Observatory. Professors Boacoe 
and B. Btewart published in the Proeeedaigi of ike Royal Society, Vol. XXIll., , 
ft paper on the results of a rongh mode of testing the amount of wood burnt 
for the twenty years 1855-74. 

Ae soon as the record came to the Office I endeavoured, with the assistance 
of Mr. B. J. Leoky, to secure a daily record, as described in my paper in the 
Quarterly Jovmal, Vol. HI. p. 16, and this eventually resulted in Prof. 
Stokes's Sunshine Beoorder. vhich was completed in 1879 and first issued to 
the stations in 1880. 



8CX)TT — ON THE ME/ISUBEHENT OF SUNSHIKE. 219 

Yarioas forms of support have since been devised, but none of them approach 
Prof. Stokes'B for simplicity of arrangement. 

I have obtained all the records from these instruments for the last five 
years, or for shorter periods, and have tabulated the total number of hours for 
calendar months, and the percentages of possible duration of sunshine 
taking the nearest parallel of latitude. The maps are exhibited in the next 
room, but it is not proposed to publish them, the time is too short, and the 
influence of the omission of one month, which occasionally occurs, is too 
serious. For instance, the record for Blackpool in January is from 1882-85, 
frpm Stonyhurst from 1881-84, and they differ by nearly 60 per cent, of 
the Stonyhurst record. The figure for Stonyhurst is 14, and for Blackpool 
only 8. Accordingly, to publish the maps might lead to serious misconcep- 
tions. If I had rigidly excluded every station at which a month was missing 
from any cause my list would have been short. 

The features which strike any one on examining the maps of sunshine, 
which are for the most part for the five last summers and for the four last 
winters, excluding January to March 1886, which has not yet expired, are ? — 

Firstly, the broad fact that the extreme South-western and Southern stations 
are the sunniest. As has already been frequently pointed out, Jersey 
undoubtedly is the most favoured of our stations in this particular. 

Secondly, that, in the late autumn and winter, Ireland is much sunnier 
than Great Britain, Dublin having absolutely the highest percentage of 
possible duration of sunshine in November, and being only equalled by 
Douglas (Isle of Man) in December and by Jersey in January. The Dublin 
instrument is not situated in the City, but at the Mountjoy Observatory in 
the Phosnix Park to the westward of the Viceregal Lodge. 

The North-east of Scotland is also exceptionally bright, as the station, 
Aberdeen, lies to the leeward of the Grampians. 

In April the line of 40 per cent, of possible duration takes in Jersey, 
Cornwall, Pembrokeshire, the Isle of Man and the whole of Ireland, except 
Armagh. 

In May we find the absolute maximum of the year, and the amount rises 
to] 50 per cent, (nearly to 60 in Jersey) over the district just described as 
enjoying 40 per cent, in AprU. 

In June we have a falling off, which is continued into July, and even into 
August in the West Highlands. In the South of England, however, we have in 
August a second maximum, the figure for Jersey even rising to 50 per cent. 
This is mainly due to the exceptionally bright weather of August, 1884, in 
the Southern counties of England. 

In September Ireland shows a falling off, and we find the greatest amount 
of cloudiness in Liacolnshire. In October the Midland Counties of England 
are the worst off. 

In November the lines indicating 80 per cent, enclose two districts — one 
Dublin, already mentioned; and the other the Eastern Counties, Cambridge 
and Geldeston, near Beccles. 

The absolutely highest monthly percentages in the period under considera- 
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iion are in the months of May 1882, in which St. Ann's Head, Milford 
Haven, has 62 per cent., while Geldeston (ahready mentioned), Douglas (Isle 
of Man), and Sonthhoume, near Boomemonth, show 61 per cent. 

The instruments from which the records have heen taken are all on Prof. 
Stokes's principle, except that at Chreenwich, which was constructed under the 
directions of the late Mr. Campbell. 

The Tables ^ve the total duration and the percentage of possible bright 
sunshine for each month from April 1879 to March 1885. 



DISCUSSION. 

Mr. B. WooDD Smith said that he had worked four sunshine recorders together 
at the same time, and had found that the registers did not agree, the indications 
from two of the instruments placed side by side differing very considerably. He 
considered it was necessary tnat the instruments should be compared and tested 
before they were sent out to observers. The comparison should be carried on 
for a considerable time, because the difference of recording power showed itself 
more in some conditions of weather than in others. 

The President (Mr. Scott) said that errors in the registration of sunshine 
were not so much due to the quality of the glass sphere, but rather to differences 
in the construction of the support or frame. In 1880 the authorities at Lloyd's 
had a sunshine recorder erected on the Royal Exchange, but after a time thev 
sold it, probably because they believed it did not register sufficient sunshine. It 
was bought by a gentleman who set it up at his residence in Surrey. A com- 
parison had been made between the registers of this instrument and the amount 
of sunshine recorded at Bunhill Row, and it was found that in winter the Surrey 
Hills had the largest amount of sunshine, but after the spring equinox the 
largest amount was registered at Bunhill Row, in some cases amounting to nearly 
double that recorded on the Surrey Hills. In one month 231 hours were recorded 
in London and only 132 on the Surrey Hills. It was, of course, absurd to suppose 
from the results of this comparison that the Surrey Hills were less sunny than 
I^ndon, and in fact it was quite clear that the resiuts must be due to a defect in 
the instrument in Surrey. 

Mr. Leckt inquired whether the instrument on the Surrey Hills was made to 
be used with parallel cards, because if so, this would account for the defective 
record. Hp thought that in the case of Mr. Smith's instruments the differences 
must have been due to the focus of one of them falling short of the card. 

Mr. Archibald agreed with the President that the period for wliich sunshine 
records were discussed was too short to base any conclusions upon. He thought 
that the amount of cloud and sunshine varied very much locally, and was greatly 
influenced by local peculiarities. For instance, from M. Renou*s chart of 
isonephic lines it appeared that at Valencia, in Spain, there was an abnormal 
amount of sunshine, and he believed this was due to the peculiar configuration of 
the land in that district. The whole subject of sunshine records was very markedly 
a local one, and in order to obtain some idea of the distribution of sunshine it 
would be advisable to get as many recorders as possible, in just the same manner 
as rain-gauges were multiplied in a district in order to ascertain the local varia- 
tions in rainfall. 

Mr. BuDD remarked that the early spring was generally believed to be much 
brighter than the decline of the year. He should like to know if this was reidly 
the case. 

Captain Toymbee said that the results of Mr. Smithes comparison of the regis- 
trations of sunshine recorders certainly seemed to suggest the desirability of 
instituting comparisons of the instruments at Kew, by which means a connection 
might probably be got out for back observations as well as for those tiJcen in 
future. 

Mr. Whipple said that if sunshine recorders were coming into general use it 
certainly would be n'ecessary to compare them with a standard instrument Some 
time ago he was making experiments with arecorder wliich after a certain time of 
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the day eot put of focus. He could not at first discover the cause, but after a while 
found that it was due to a want of uniformity in the refrangibility of the glass 
sphere, one half of the glass being of better quality than the other. There was 
about a ^ inch difference between the foci of two halves of the sphere, and it 
was possible that there were other spheres like it ; such a difference could not 
be aiscovered from a mere inspection. It sometimes happened, too, that 
the mountings were wrongly made, and he regretted that m the case of the 
Whipple-Casella instrument some of the first constructed were, by mistake, sent 
out with improper cardholders. Observers did not generally expect to register 
sunshine from the North-east or North-west, and therefore obstructions to the 
North of the instrument were sometimes disregarded. Some years ago, at the 
Kew Observatory, a gap in the record was noticed to occur with remarkable 




on which very close arguments were to be based. 

Mr. Symons thought it would be better to send a standard instrument round 
successively to all the observers, so that they might be compared in ntu, and by 
that means avoid that break in the records which would be caused if the instru* 
ments were sent to Kew. If printed instructions in the use of the instniment 
had not yet been prepared, it was clearly desirable that they should be. 

Mr. Stanley remarked that the readings being taken on three flat planes the 
cards could not be in focus, as the sun*s altitude varied at different seasons. 
The burning power varied considerably, whether the sphere was in or out of 
focus. In three sunshine recorders he had compared the metal work was not so 
nearly in the focus of the sphere as it might be. He thought the metal work 
should be made specially to each sphere if the spheres could not be made similar. 

Mr. Curtis said there appeared to be a tendency to exaggerate the liability 
to error in consequence of a sunshine recorder being out of focus. He considered 
it was neither necessary to send the instruments^ to Kew nor to send other 
instruments to the observers for purposes of comparison, since by an examination 
of the spot of light produced by the lens upon the card, and of the character of 
the trace, it was perfectly easy to verify each instrument in situ. In the case of 
the instrument referred to by Mr. B. Woodd Smith the lens was simply out of 
focus, and that fact would be shown by the breadth of the burn on the card, and 
by, there being no burn at all unless the sun was shining very strongly. Most 
instruments of Prof. Stokes*s pattern had an arrangement for adjusting the focus 
of the lens. 

Mr. Lauohtom thought that amateur observers could scarcely be expected to 
detect errors quite so easily as Mr. Curtis supposed. To do so seemed to him to 
require a considerable amount of trained skill and of familiarity with the 
instrument. So also with regard to a standard circulating through the countiy, 
in the manner suggested by Mr. Symons, he should like to know how many 
amateurs would be equal to finding out such a curious source of error as that 
described by Mr. Whipple. 

Mr. Gastbb said that it is well to remember that fog, even low fog, cuts off the 
heat ravs in sunshine almost as much as cloud, and it is especially necessary to 
make allowances for this in comparing records of sunshine made in large towns 
with those made at countrv stations, and those made in vallevs with those made 
on the sides or summits of hills. Observations made in London or the vidley of 
the Thames are not at ilU true exponents of the prevalence of bright sunsnine 
over the South-east of England. 

Mr. B. Woodd Smith remarked that it was not always possible for an ordinary 
observer to detect errors in the re^strations of his sunshine recorder : first, because 
the sun*s image on the card being always more or less undefined, there is no 
absolute standard of definition ; and secondly, because, owing to the cost of the 
instrument, no observer is likely to possess himself of more than one, so as to be 
able to detect discrepancies, unless under exceptional circumstances and for a 
special purpose. 

Mr. Legky said that the overlapping of the ends of the cards sometimes 
caused defects in registration. 

Mr. Marbiott considered it desirable that a code of instructions for observers 
should be drawn up by the Council or by the Meteorological Office for the proper 
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management of sunshine recorders, both as regards the instrument and also the 
measurement of records. 

Mr. Rous-Marten remarked on the discrepancies existing among anemometers 
and solar radiation thermometers, as well as among sunshine recorders. He had 
also frequently observed in New Zealand that with a high solar radiation tem- 
perature there was a comparatively low maximum shade temperature, and he had 
recorded as much as 100° difference between the registrations of the two thermo- 
meters. In fact, his observations had led him to the conclusion that it was 
impossible to establish any decided connection or relation between the two, 
especially as the time of the maximum reading was not coincident in the two 
instruments. 

The President (Mr. Scott) in reply said that an inspection of the monthly 
charts of sunshine which he exhibited showed that the stations really supported 
each other remarkably well, and that month after month the registers from the 
different stations practically agreed ; and this too in spite of different modes of 
measurement, so that the Fellows should not go away from the Meeting with the 
idea that no two sunshine records ever accorded with each other. 



Bbpoet of Oommittbb on Deobbasb of Wateb Supply. (Plate V.) 

[Bead April 16th, 1885.] 

In the year 1875, at the instance of the Imperial Academy of Sciences in 
Vienna, a Joint Committee, representing the Meteorological Office and the 
Royal Meteorological Society, was appointed to take into consideration the 
question of ''the decrease of water in springs, streams and rivers,*' and 
also the " simultaneous rise of the flood-level in cultivated countries." 

On the appointment of the Committee a translation of the letter from the 
Academy, together with a circular signed by Robert H. Scott, Director of 
the Meteorological Office, and G. J. Symons, Secretary of the Royal Meteo- 
rological Society, was transmitted to a number of persons in this country, 
with a view to elicit information upon the several points referred to. 

The replies received in response to this circular were as follows : — 

1. A communication from the Rev. James C. Clutterbuck, M.A,, dated 
September 28rd, 1876, which has been supplemented by a return of well 
measurements furnished to Mr. Baldwin Latham. 

2. A return from Mr. William Yicary of the floods in the River Eze at 
St. Thomas's, Exeter, from 1800 to 1866, since supplemented by a return 
from Mr. A. Bodley. 

8. Mr. John Taylor, M.Inst.C.E., whose records of the gaugings of the 
River Thames at Seething Wells were published in the Sixth Report of the 
Rivers Pollution Commissioners^ at the request of the Committee supplied 
the results of the gaugings up to the end of the year 1879. 

4. Several letters were received on the subject referred to in the circular, 
but no further information available for the purpose of this inquiry was 
elicited. 

5. A record of the measurements of the water in a number of wells in 
the vicinity of the Eennet and Avon Canal, commencing in 1886 and ter* 
minating in 1868, was supplied to Mr. Symons, the copy having been made 
by the Rev. T. A. Preston in 1866. The return was accompanied by a 
number of special reports made in 1854 and 1866, at which period the 
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water in the ground was remarkably low, the Eennet and Ayon Canal 
having Bnffi^ed severely in coneequenee. These records were commenced by 
Mr. T. E. Blackwell, M.Inst.G.E., and were continued by Mr. B. W. 
Merriman, Secretary of the Company, when Mr. Blackwell's engagements 
took bim away from this country. The records were handed over to Mr. 
Baldwin Latham in 1880, who selected one well in the list of wells measured, 
and has had it regalarly ganged np to the present time, together with other 
wells in various parts of the country. 

The records now available for the purpose of determining the question 
under consideration consist of : — 

1. A valuable series of Rainfall Tables. These tables, however, throw 
very little light upon the question of the diminution of water supply, as the 
quantity of water available in any one period largely depends upon the amount 
of water which is stored in the ground previous to the time of rainfall. 

2. A record of the height of the water in the Godstone Stone Quarries 
from 1848 up to the present time, with the exception of the years 1858, 
and from 1868 to 1872. The height to which the water rose, and the date, 
have been marked upon the walls of the Quarry. The levels of these heights 
were determined ten years ago by Mr. Baldwin Latham, and a similar record 
has been kept up to the present time. 

8. A long record of the gaugings of a well at Chilgrove, which was com- 
menced in 1886 and has been continued up to the present time, the measure- 
ments having been recorded by Mr. Leyland Woods and his father. This 
record gives, approximately, a very fair representation of the amount of 
water stored in the ground in any particular year in that part of the country. 

4. A record was kept at Wickham Court, Kent, the residence of Colonel 
Sir John F. Lennard, Bart., by his late steward, Mr. Charles Ward. The 
record was furnished to Mr. Baldwin Latham, who has continued the record 
np to the present time. In the records from Wickham Court it appears that 
Dr. Chas. H. Allfrey had supplied to Col. Sir John F. Lennard a record of 
the years when a bourne flowed out of the gravel pits at Orpington, Dr. 
Allfrey stating that the record was originally supplied by Mr. John Colgate, 
the oldest inhabitant in the neighbourhood, in order that the dates might be 
compared with the bourne flows, which occasionally appear in the valley 
below Wickham Court. The record shpws the highest water and when it 
occurred in that part of the county of Kent. 

5. A valuable record has been supplied to Mr. Baldwin Latham by Mr. 
Hubert Thomas, M.Inst.C.E., of the gaugings of the Wendover Spring from 
1841 to the present time. The records of this spring have been t^en to 
show the quantity of water supplied to the upper reaches of the Grand 
Junction Canal at Tring. The record shows the quantity of water flowing 
from the spring during every month of the year. 

6. The percolation experiments which were commenced by Messrs. 
Dickinson and Co. at Nash Mills, Hemel Hempsted, in 1885, and have been 
continued by Dr. John Evans, F.B.S., furnish a valuable record of the quantity 
of water which percolated into the ground in any one year, and therefore 
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may be taken as a guide as to the probable state of the springB in these 
years. It shonld, however, be borne in mind in oonsidering these perco- 
lation experiments that these do not ^record the amount of water stored in the 
ground at the period when percolation commences, so that they are not to 
be relied upon as giving a correct record of springs or streams flowing fix>m 
the ground. 

7. In the Report of the Boyal Commiuion on Water Supply in 1868, 
there is a record showing the gaugings of the Biver Lee from 1850 to 1868* 
These have been supplemented by other gaugings, which were collated by 
the late Mr. Charles Greaves, M.Inst.C.E., past President of the Boyal 
Meteorological Society, and which bring the records up to 1882. From this 
period the record has been supplemented by Mr. W. B. Bryan, M.In8t.0.E.f 
bringing the results down to 1884. 

8. A record of the Well at Bury St. Edmunds Waterworks, from 1860 to 
1864, furnished by Mr. J. Croft, and a record of the same Well from 1876 
to the present time, supplied by Mr. J. Campbell Smith. 

9. A record of well measurements at Cirencester from 1868 to I8689 
supplied by Mr. J. C. Brown, and which appear in the Report of the Royal 
Commission on Water Supply, This published record has been supplemented 
by Miss Brown with records extending up to 1875, and a new series of ob« 
servations have also been commenced by Miss Brown. 

10. A record which was discovered by Mr. Symons in the Philosophical 
Magazine for February, 1882, of a Well at Hartlip Place, Sittingboume, 
Kent, the record, extending from 1819 to 1881, having been kept by Mr. W. 
Bland. This Well has recently been measured by Mr. Baldwin Latham, and 
the result shows that no material alteration has taken place, although the 
well has been deepened since the original measurements were taken, and 
therefore the present state of the water in the Well can be compared with the 
former records. 

11. The Bev. J. C. Clutterbuck^ furnished a series of diagrams of a 
Well at Wittenham Furze, near Long Wittenham, showing the quantity of 
water in the ground at all periods between 1868 and the present time. Mr. 
Clutterbuck has also permitted his opinion upon the question of underground 
water to be communicated to the Committee, viz. that after great experience 
in such matters, in his judgment there was no real diminution in the water 
supply of this country, and that he had much greater fear for the incessant 
and increasing pumping from the chalk stratum in and about London than 
he has for any diminution of rainfall affecting the volume of the streams. 
Mr, Clutterbuck*s observations in the neighbourhood of Watford show that 
in 1864 the water was very low, and in 1852 that it was very high — ^results 
which accord with many other records. 

12. A record of the daily height of the water in the Biver Thames at 
Chelsea from 1841 to 1857, and the height of the water in the Thames at 
Surbiton from 1854 to 1880, which has been kept by the Chelsea Water 

^ We regret to Bay that Mr. Clatterbuck has deceased since the date of reading ol 
this paper.— £n, 
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Works Company, and a copy of which has been permitted by Mr. Llewellyn 
Lea to be made by the Meteorological Gonncil. 

18. A record of the state of the water and the amonnt of pumping at the 
Surrey County Lunatic Asylum at Wandsworth, from 1876 to 1884, a copy 
haying been permitted to be taken by Dr. Strange Biggs, the Medical 
Superintendent. 

14. A record of the state of the water in the Well at the Caterham Lunatic 
Asylum from 1872 to 1876 and from 1888 to 1884, supplied by Mr. Wm. 
Crickmay, A.M.Inst.C.£. 

15. An account of the state of the water in the Wells at the Lunatic 
Asylums of Hanwell and Colney Hatch, extending over the period when the 
Wells were first sunk up to the present time, has been furnished by Mr. B. 
Woodd Smith. 

16. A record of the floods in the Rivers Severn and Wye, with observa- 
tions on the Floods, has been furnished by Mr. H. Southall, and the same 
gentleman has sent in a copy of a paper prepared by him and published in 
the Proceedings of the Woolhope Naturaliets* Field Club ioft 1870, containing 
interesting notices of periods of droughts, floods, and other meteorological 
phenomena. 

17. A number of isolated records exist as to periods of drought and flood 
in many places ; for example, it appears from the Boyal Commission on 
Water Supply in 1828 that there was a drought in July and August 1827. 
There was also a flood in the Thames in 1821, when the water rose ten feet 
above its ordinary height. In the Metropolis Water Supply Inquiry , 1852, it 
is shown that there was a severe drought in May 1852. Chadwell Springs 
were never lower than at this date, and the Hampstead Water Company got 
into difficulties owing to the lowness of the water supply. There was a 
drought in the Biver Lee in 1821, and there was no drier period for that 
river than March 1852. Droughts were experienced in 1860 and June 1852» 
The drought of 1864 is mentioned in the report of Sir Henry Tyler, in the 
Report of the Select Committee on the East London Water BiU in 1867, and 
it appears from this Report that the drought in that year was also felt in 
Scotland and in the valley of the Biver Ouse, which was a source at that 
time under consideration for the supply of water to East London. It also 
appears from the same Beport that the water in the Biver Lee was very low 
in 1868. 

As far as any inference can be drawn it appears that the years 1820, 1821, 
1824, 1885, 1888, 1845, 1847, 1850, 1854, 1855, 1858, 1859, 1864, 1865, 
1871, 1874, 1875 and 1884 have been periods of marked low water. On the 
other hand, the years 1817, 1825, 1880, 1886, 1841, 1842, 1858, 1860, 
1861, 1866, 1878, 1877, 1879, 1881 and 1888 have been periods when 
there has been exceptionally high water. In 1852 the water was very 
low in the early part of the year, while at the end of the year it was very 
hi§^« In the intervening periods the water has been of moderate altitude* 
It does not appear from existing records that there is any diminution in the 
water supply of this country, and the large quantity of water which has been 
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stored or has flowed off the ground between 1876 and 1884 is confirmatory 
of this view. There appear, however, to be periods when there is exception- 
ally low wator, and these are ahnost immediately followed by periods of 
exceptionally high wator. 

With reference to the increase of floods, it does not appear from the records 
that there is any great increase in the height to which the floods rise in this 
country. The highest recorded flood in the River Thames appears to have 
been on January 28th, 1809. On this dato at Henley-on-Thames it rose to 
109*28 feet above Ordnance datum, and on February 14th, 1888, it rose 
106*88 feet at the same place. In the Repof-t of the Select ComwUUe 
on Thamee Floods Prevention (Upland Waters)^ 1877, the height of the 
flood marks are given by Mr. Curtis and Mr. Holgate from 1821 to 1877. 
These returns have been supplemented by Mr. Albert Curtis, so that the 
height of the Thames Floods are brought up to the present time, from which 
it appears that the floods were higher in 1821 than in any subsequent 
period. The flood return for Exeter also shows that the floods were much 
higher in 1800 and 1810 than at any subsequent period. The flood returns 
of the Severn and Wye show that the highest floods occurred some years 
since, and that eight high floods occurred in eighty-two years between 1770 
and 1852, and in the thirty-two years which have since elapsed no floods 
comparing in height with former floods occurred in these returns ; the highest 
flood in the series occurred on November 18th, 1770. 

Whether or not the height to which floods have risen in recent years has 
been affected by river improvement and the greater facility with which floods 
can be got rid of, or whether there is a diminution in the quantity of water, 
are questions upon which the Committee have not at present sufficient infor- 
mation to speak positively. 

Upon the diagram (Plate V.) have been plotted the results of the investiga- 
tions as far as contained in the accompanying report. 

Winter RainfaU, The upper line on the diagram shows the winter rain- 
fall in the London District for six months, commencing October 1st in one 
year and terminating on March dlst in the following year. 

Yearly RamJalL The second line indicates the yearly rainfall in the Lon- 
don district. The year, however, in this case commences on October 1st in 
one year and terminates on September 80th in the following year, thus in- 
cluding the period in which ordinary replenishment and subsequent loss of 
water in the ground take place. 

Godstone Quarries, The height of the water in the Godstone Stone Quar- 
ries is next given. These quarries are located at the top of the escarpment 
of the North Downs, above the viUage of Godstone. The levels are reduced 
to the height above Ordnance datum, and indicate the highest point to which 
the water has risen in the Quarries in each year. 

HartUp Place. The gangings of a well in the chalk, situate at Hartlip 
Place near Sittingboume, are from records taken by Mr. J. Bland between 
the years 1819 and 1880. The diagram shows the average depth of the water 
in the Well by taking a mean of all the observations in the yeari 
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Wendover Spring, The line upon the diagram shows the quantity of water 
flowing from the spring between 1841 and 1884. The quantities indicated 
are the yearly averages in cnbic feet per minute. 

Dunmn's Well. This Well is sunk in the chalk at CoUingboume King- 
ston, Wiltshire. The line on the diagram indicates the average depth of the 
water in the well every year from 1841 to 1862, and from 1881 to 1884. 

ChUgrove Well. The well at Chilgrove is sunk in the chalk at Chichester, 
Sussex. The diagram records the depth of the water in the Well from 1887 
to 1884, with the exception of some few years in which, owing to the absence 
of observations, a oomplete average could not be taken. 

East Grafton. The Well at East Grafton, Wiltshire, is also a well sunk 
in the chalk. The diagram gives the average depth of the water in the well 
every year from 1885 to 1862. 

River Lea. The gaugings of the Biver Lea from 1850 to 1884 are indi- 
cated by the average quantity of water yielded by this river, reduced to cubic 
feet per minute on the average of each year, and include the water abstracted 
by the London Water Companies. 

Wiekham Court. The Well at Wiokham Court, Kent, is sunk in the chalk. 
The diagram shows the average depth of the water in the weU every year 
from 1866 to 1884. 

Percolation Experiments. Messrs. Dickenson and Evans's percolation ex- 
periments show the annual quantity of water percolating through the ground 
gauge at Nash Mills, Hemel Hempstead, from 1885 to 1884 inclusive. The 
year in this case, as in the yearly rainfall records, is made to terminate at the 
end of September in each year. 

Thames Floods. The height of floods in the Thames at Staines is shown 
on the diagram. The inches on the percolation scale correspond with feet 
on the gauge at Staines. 

Croydon Bourne FUncs. This is a record of the years when a Bourne 
flowed in the Caterham Valley above Croydon, and records the periods when 
there was a considerable amount of water stored in the ground. 

Orpington Oravel Pits, Orpington, Kent. This is a record showing the 
years when the water flowed out of these pits, and shows the years when 
there was a large store of water in the ground. 



DISCUSSION. 

Mr. Bryan quoted figures giving the rate of the flow of water in the River 
Lea at Field's weir, from which it appeared that in January 1885 the water was 
lower than the mean monthly flow tor several years past. With respect to the 
diminution in water supply, he said that Mr. Docwra, who had had ^reat experi- 
ence in well-sinking in the London district, had given him particulars of a 
number of wells, showing that the depth of water had decreased to the 
approximate extent of a foot every year for the last forty years. This was due 
to the increased volume pumped. 

Mr. G. Dines said there was one point connected with the snlject upon which 
he would say a few words, viz. whether the runf all of the country was changing. 
Twenty years ago it was thought to be decreasing, but only two years ago the 
contrary opinion was expressed. The decision on this point must l>e left for the 
future, as at present there were not sufficient data to decide the question. He 
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had thought that the recent drought might have been caused by the time at which 
the rain fell, as it was generally considered that the rain which fell in the winter 
penetrated furthest into the ground. He had therefore taken out the monthly 
rainfall of the last few years, and divided it into two portions, winter and summer. 
There was not much to be obtained by this method, but one fact came out very 
clearly, viz. the rainfall of the last two years was much below the average. 
Something very similar also occurred in 1864. The drought of 1852 was preceded 
by three years of rainfall each under the average, but the heavy rainfall in the 
latter part of that year soon restored matters to tneir natural state. 

The rainfall of the last three or four years had been rather even, there was no 
instance of two or three wet months in succession, which would have helped the 
underground supply. In these remarks he was speaking of the London district 
only. He believea these droughts to be caused mainly by deficient rainfall, and 
the only cure was a wet year ; this was not pleasant to think of, but after all it 
was not an immixed evil, if it gave a better supply of water. 

Mr. Rogers Field congratulated the Committee on the amount of information 
contained in the Report, without which it was impossible to settle the question 
of the idleged decrease in water supply. Any one who had much to do with 
water supply knew that there were series of years of high and of low supply, 
but the question to be settled was whether on a long average of years an actual 
diminution in the water supply was really taking place. To do this it was of 
course necessary to study a lon^ and uniform series of observations, which 
was exceedingly difficult to obtain. He thought the depth of water in wells 
was probably the best information to work upon, as such observations were 
generally more reliable than other records of water supply. It was, however, 
essential that the observations should be taken on wells when there was not 
much pumping going on, otherwise the measurements would not give the natural 
level of the underground water. For instance, in the London basin the continuous 
pumping had so greatly depressed the level of the underground water that 
observations there would be altogether misleading. He would strongly impress 
on the Council the importance of pnblishing the details of the information 
collected by the Committee. 

The Rev. J. Clutterbuck in a letter to the Secretary said : " I regret at my 
advanced age I am not able to attend the Meeting on the 15th. I cannot too 
strongly re-affirm the statement quoted from me in the Report, though I cannot 
expect to live to see the mischief I anticipate from pumping water from the chalk. 
I believe that my fears are not without foundation. I think the Report most 
valuable from the numerous facts which it records. If by answering inquiries 
by persons interested in this I can throw light on this important question, it will 
give me great pleasure to do so.'* 

The President (Mr. Scott) said that the credit of collecting the information 
and of drawing up the Report was really due to Mr. Baldwin Latham, as he had done 
all the work. It had been remarked by some of the speakers that last year had 
been one of deficient rainfall, but he wished to remind the Fellows that it was 
not 80 all over the country, as in the extreme North-western district of Scotland 
1884 had been a year of excessive rainfall. 

Mr. Baldwin Latham said with reference to floods that in the year 1809 
the floods in the Thames were higher than at any subsequent periodf, and then 
came the flood of 1821, which was also higher than at any subseouent period, but 
not so high as tlie flood of 1809. The floods in the various nvers respecting 
which information had been collected clearly showed that tliere had been no 
increase in the volume of floods in recent years. Whether tlie diminution of the 
rise of the water in these rivers was due to river improvements, or to an actual 
diminution in the quantity of water in flood time, it was not possible to state 
when judging by such records only ; but collateral evidence obtained from other 
sources, especiidly in connection with the store of underground water, confirmed 
the fact that floods had not increased, and also showed that there was no decrease 
in the water supply of this country. The measurement of tlie water in wells 
clearly showed that there were periods of extreme low water, which were often 
immediately followed by periods of liigh water ; but the experience gained since 
1876 clearly showed that there had been no actual diminution in the volume of 
water, and the water in wells unaffected by pumpine had risen as high as it did 
a century ago. With regard to the welts in the London basin, or those 
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immediately in or around London, such wells could not be taken as a guide of 
the state or underground water, as it was well known that the constant pumping 
of these wells had had the effect of gradually lowering the water-line at the rate 
of about one foot per year for many years past. It was known that London 
wells which were affected by the constant pumping had a fluctuating water-line 
not directly due to seasonable fluctuation, out to the vaiying quantity of water 
taken at one period compared with another period of the year. It was clear that 
this fluctuation was not due to seasonable fluctuation, but that the rise of the 
water was due to the diminished amount of puinping at certain periods of the 
year when the water rose in the wells. The n&e due to this diminished pumping 
often occurred in the same period when the water in the wells in which there 
was a seasonable fluctuation was still falling, so that by noting the difference in 
the period of the rise and fall of the water the true cause of these fluctuations 
was ascertained, and consequently in arriving at an opinion as to the decrease of 
water supply the weUs in and about London must be entirely excluded from the 
calculation. It appeared from the observations made, that occasionally when 
the waters were very low in the ground they misht have a high flood, wmch was 
the case in 1821, when there was a high flood in the Thames while the water 
stored in the clialk in Kent was very low. In the present year (1885) the water in 
the Godstone Quarries had not risen at alL Such an occurrence was very rare, 
and showed that there was a considerable diminution in the quantity of water 
stored in the ground at the present time. The diagram embodied the results of 
observations extending over about three-quarters of a century, and was a fair 
period from which to draw a conclusion, but unfortunately there was a failure in 
the records between the years 1830 and 1835. It was desirable that these blanks 
should be filled in, and if any Fellow of the Society, or other person, had any 
gaugin^s or other observations that would throw light upon the subject extending 
over thi4 or other periods, which they would communicate with the Committee, they 
would be conferring a great service in the endeavour to elucidate this question. 
The records showed that there appeared to be a recurrence of low water every 
ten years. There was lower water in 1824 and in 1835 ; the period 1844-5 was 
low, especially when compared with the years inunediately before and following ; 
1854-5 was remarkably low also 1864-5, 1874-5, and now tney came to the present 
low period of 1884-5. As to what was the cause of this marked perioaicity it 
was very desirable to ascertain, and, having pointed it out, probably some light 
might be thrown upon the subject. 

Mr. Whipple said he was disappointed that no mention had been made of the 
extremely low state of the water in the Thames at Twickenham and Richmond 
during 1884. At low tide the river bed was drier than he ever remembered 
seeing it. 

Mr. Baldwin Latham said that with respect to the low state of the water in the 
Thames at Twickenham, about which so much had been said, the cause was not so 
much due to the diminution »f upland water as to the increased range of the tide ; the 
main channel having been deepened the tides rose much higher, and consequently 
fell much lower, than formerly. The upland flow of the river was very low last 
year, but there was evidence that it had been quite as low in former years. 

RisuLTB OF MeteoboiiOoioal Obbebvations made at San Paulo, Bbazil, 
1879-1888. By the late Henby B. Joynbb, M.Inst.G.E., F.B.Met.Soo. 
(Oommnnicated by the President.) 

[Bead March 18tb, 1885.] 

The obaervaiioBS were commenced on February 6ih, 1879, and ooniinned to 
the end of 1888. The pressures are reduced to 92P, but not to mean aea-level. 
The height of the cistern of the barometer was 2,898 feet aboye sea-leyel. 

Occasional gaps in the observations of the direction of the wind and in the 
amount of cloud have been filled up with the probable readings, in order that 
the wind and weather summaries may be complete. 

San Paulo is in lat. 2ff'-82''58'' 8, and long. 46°-86'-4r W. 

The results baye been worked up and tabulated in the Meteorological Office. 
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RbPOBT of CoMinTTEE ON THE OcOUSBENOES OF THE HeLM WiND OF ObOSS 

Fell, Cuhbebland, from 1871 to 1884. (Plate YI.) 

[Bead April 15th, 1885.] 

k • • • 

At the Meeting of the Society on June 18thy 1884, a Paper was read by the 
Rev. J. Bninskill on ** The Hehn Wind."' The account of this phenomenon 
excited mnch interest; and the Oonncil sabseqnently appointed a Com- 
mittee to investigate the subject. - The Committee considered it desirable, 
before recommending the establishment of a station with self-recording 
instruments on Cross Fell, that a circular letter should be inserted in the 
Penrith newspapers, calling attention to the subject, and inviting the con- 
tribution of records of past dates of Helm winds, and simple observations of 
various kinds in future. This was accordingly done, and the Committee has 
much pleasure in stating that a number of communications has been received 
in response to this appeal. 

With the view of ascertaining as far as possible the meteorological con- 
ditions which exist when the Helm wind is blowing, all the recorded 
occurrences that have been received by the Committee have been chrono- 
logically arranged. The first systematic record commences in 1871, and in 
the present Report it is proposed to deal with all occurrences subsequent to 
that date until the end of 1884. Since that time more detailed records have 
been commenced at numerous stations in the locality, at the instigation of 



^ QwirUrliy Journal, Vol, X. p. 267. 
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this Societj, and with the active 00-operaiion of Mr. T. G. Benn, of Newton 
Beigny, Penrith. The new material, whidi is of a much more extensive 
character, will it is hoped form the basis of a snbseqaent Report. 

Ninety-three instances of the Helm wind were recorded from 1871 to 1884. 
For these records the Committee is indebted to Mr. Thomas Grierson of Crag- 
side, Hatton Roof, Camforth ; Mr. T. Fawcett, Blencowe School, Penrith ; 
Mr. W. Wallace, Battleborough, near Appleby ; Mr. R. W. Crosby, Kirkby 
Thore ; and Mr. J. Rennison, Kirkby Stephen. 

The occurrences for the several months were as follows : — 
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After collecting and tabulating all the known occurrences of the Helm 
wind, an examination was made of the atmospheric conditions existing in the 
locality, as well as generally over the whole country ; and for this purpose a 
copy of the Daily Weather Chart for 8 a.m. was prepared for each day on 
which the Helm wind had been recorded. 

These charts at once brought to light in the clearest possible manner the fact 
that, as a rule, whenever the Helm was on, or a Helm wind was blowing, there 
was an Easterly wind not only in the locality but generally over the entire 
country. (See Diagram, p. 228.) 
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Tba following figures give the oocnrretices of the Helm wind for the sevend 
montliB when the general condition of the wind was not Easterly : — 

Janoary ... 8 Kay Beptember ... 

Febroary ... June October 

March 1 Joly NoTember 1 

April 1 August December 2 

It will be Been that the exceptions to the general prevfdonce of Easterly 
winds were very few, and in all amount to only eight out of a total of ninety- 
three recorded Helm winds. 

The different conditions of the Easterly wind with which the Helm ocoors 
are very marked, indeed the Daily Weather Charts show that it occurs with 
winds having any Easterly direction &om North-north-east to Bonth-soath-east, 
although it is most frequently observed with winds due East, or to the North 
of East, than with directions to the South of East. It also occnrs with light 
as well as with strong winds, and occasionally the isobars show the existing 
difference of atmospheric pressure to have been exceedingly slight, and winds 
pf the venr lightest character to have prevailed. 
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The following details with respect to the general conditions of the weather 
which prevailed over the country at the time of the occurrence of the Helm 
windy may be of interest as showing how widely these conditions differed. 
The cases chosen are merely typical of many others. 

The prevailing condition^ Oale, 

1881, Jan. 18th. A general Easterly current prevailed over the United 

Eingdom, the lowest barometer (29*1 ins.) being situated over the English 

Channel. This was the occasion of the memorable storm over the 

souUiem parts of Ei^land, with heavy snowfall. (See Plate YI. Diagram 1.) 

Ordinary wind force (moderate to fresh), 
1875, Feb. 24th. North-easterly winds prevailed over the United 

Kingdom. An area of low pressure, 29*4 ins., was central over the south of 

England and the north of France. (See Plate YI. Dia^am 2.) 

1879, March 24th. Easterly winds wore well established over the whole 

country. The barometer readings were highest over Norway, and lowest 

over France. (See Plate VI. Diagram 8.) 

Light wind force, 

1884, April 29th. The conditions were very quiet over England, light 
Easterly winds and calms prevailing. The ridge of maximum barometric 
pressure was situated near Cross Fell. (See Plate YI. Diagram 4.) 

As the Helm wind seemed to occur so regularly with the Easterly wind, 
it was considered desirable to further extend the inquiry with regard to the 
East wind. The Daily Weather Charts were consequently examined for each 
day from January 1st, 1871, to December 81st, 1884, and every occurrence 
of East wind tabulated; the instances with general easterly conditions pre- 
vailing over the whole country being kept separate from those instances in 
which the Easterly wind was only partial, though of sufficient intensity to 
occasion the Helm wind. This examination showed that although the wind 
over the United Kingdom is generally Easterly when the Helm occurs, 
yet the Helm is not always observed whenever the wind is Easterly. In- 
deed, this step in the inquiry has not at all tended to the elucidation of the 
phenomenon in question, for it frequently happens that the conditions are to 
all appearances precisely similar to those existing when the Helm is on, and 
yet it did not appear. This may in part be due to the occasional failure to 
record the Helm, although it cannot possibly be in the main attributable to 
such an omission ; but it points to other necessary conditions than absolute 
agreement of wind direction and isobaric lines. Possibly the different hygro- 
metric qualities of the air with the existing Easterly winds may be an 
important factor in deciding whether or no the Helm will be formed, but it 
is not readily conceived why even in this case the Helm wind should not 
blow. It must, however, be borne in mind that the surface winds only can 
be examined, whilst those at a comparatively small elevation may be inti- 
mately connected with the phenomenon. 

The following figures show the relative frequency of Easterly winds fop 
et^h month for years 1871 1« 1884 ;— 
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Total No. of p^. Total No. of ^, 

No. of Days x' No. of Days *T" 

Days' withB ^^o ^*y«' "^^^ ^^^' 

Obns. wind. Obsns. wind. 

January 484 81 19 July 484 67 15 

February ... 896 84 21 August ... 484 85 20 

March 484 100 28 September 420 79 19 

April 420 184 44 October ... 484 86 20 

May 484 149 84 November 420 89 22 

June 420 117 28 December 484 66 15 

It is possible to a certain extent to examine the different hygrometric 
conditions of the Easterly winds blowing at the surface, although at present 
the Committee has not extended the inquiry in this direction. From the 
observations made prior to those started at the beginning of 1886 no idea 
can be formed of the behaviour of the upper currents even at the time of 
the occurrence of the Helm winds, far less with the occurrence of each East 
wind experienced. The Society has, however, provided for the extension of 
the inquby in this direction in the records which are now being collected, the 
observers supplying observations of the upper current by means of the clouds, 
as well as the direction of the winds at the surface of the earth. 

As soon as a sufficient number of these observationa has been received the 
Oommittee hopes to present a further Report upon the subject. 



APPENDIX. 

Notes and Extracts. 

A VERY valuable record with respect to the Helm wind has been received from 
Mr. Thomas Grierson, of Cragside, Hutton Roof, Camforth. The record 
contains extracts and draft sketches from his Diaries when residing in Scotland 
Road, Penrith. Tlie sketches are instructive and interesting, but it is not 
possible to reproduce them in this Report. 

The following brief extracts from Mr. G-rierson's record will materially assist 
in a proper conception of the nature of a Helm wind : — 

" The Helm wind, which is peculiar only to Cross Fell, a mountain fifteen miles 
east of Penrith, extends its wild influence to Penrith at times ; at other times it 
is not so cold and piercing, and it is a common saying in Penrith — ^ The Helm is 
on, we shall have no ffood weather till the Helm is gone.' It often blows for days 
together from beneatn the Cap, a white cloud like snow in the sunshine taking 
the shape of the mountain top, so much so that a stranger would fancy the 
mountam covered with snow^as far as a black circle of dense clouds that 
often extends to the west of Penrith, and called the Helm Bar, beyond which 
' bar ' the Helm wind never bloweJ'^ 

" June 2nd, 1873. — Heavy black clouds in the North, threatening thunder, but 
they gradually formed themselves into part of the Helm Bar that was hanging 
over uie town. An old farmer near Culgaith never remembered the Helm wind 
being on in June but once before the present.*' 

<* April 8th, 1875.— A dark ha^ cloud hanging over Penrith Beacon, and 
having a circle of clouds (a real Helm Bar) at some distance from it ; this bar 
extending its radius as far as Greystoke, five miles from the Beacon, with a cold 
dry wind from the East and North-east. The steady cloud over the Beacon 
resembles a thunder cloud, having in the darker parts that blue colour that 
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thunder clouds have. All the rest of horizon bright and apparently cloudless. 
The wind is tcit strong and searching-'' 

^^April 27th, 1877.— It was beautiful to look on Cross Fell mountain (from 
neighbourhood of Moorhouses and Brougham Castle ruins, two or three miles 
South of Penrith), to see it capped with snow, the splendid white Helm cap of a 
cloud fitting the undulations of the mountain top, with the dark purple shadow 
of the mountain under it, the blue sky above, and a long white cloud between 
the ^ Cap of the Helm,' hanging apparently along the line of the river Eden 
between oneself and the mountain — this long line of cloud being a * burr ' or bar to 
the^ Helm wind, and beine immovable, and having been so for several da^s past, 
whilst a strong cold wind is blowing from the mountain towards Pennth, that 
is North-west. 

Mr. Grierson had from time to time, prior to 1865, made experiments with 
small fire balloons and rockets during some of the Helm winds, but unfortunately 
his numerous memoranda and diaries containing detailed accounts have been lost 

The following is an account of the Helm wind observed on December 20th- 
21st, 1884, by Mr. J. Rennison, at Kirkby Stephen :— 

*' On Saturday the 20th, the Helm was blowing at 9 a.m. It was best defined 
over Hilbeck. The Bar was formed over Brough Sowerby and Musgrave. There 
was a portion of blue sky between the Helm cloud and the Bar, and on the 
North side of the Bar small clouds seemed to be formed. I do not know 
whether these clouds are formed in the open space between the Helm cloud and 
the Bar or not ; but they always have the appearance of comine out of the blue, 
or being formed in the open space, when looked at from any place where I have 
made observations ; and whenever or wherever the Bar is formed these small 
clouds are always being formed and driven into the Bar. On the day in question 
the Bar was well formed over Brough Sowerby and Musgraves or Langriges ; but 
lower down the valley the Bar was less dense, and opposite Roman Fell tiie Bar 
was nearly broken ; but there was another Bar formed further South, suspended 
over Crosby Garrett and Kirkby Stephen, and small clouds were formed on the 
North side of it and driven into it. At 2 p.m. the Bar had melted away, except 
one end which was suspended over Stainmore, and small clouds were formed and 
driven into it. 

*' Sundav, on walking across to Crosby Garrett, about 1.30 p.m., I observed the 
Helm stiu blowing. I noticed the Bar was distinctly formed over Brough 
Sowerby, and the little clouds f oiined on the North of it. But there was no Helm 
cloud on the hills opposite. Before I reached Crosby a light cloud marked the 
place where the Helm cloud should have been. The Bar was again light and 
nearer the Fells lower down the valley, and small clouds were being formed and 
driven into a cloud South of the place where the Bar was nearly broken. On 
the South side of the Bar, where it was well formed, there seemed to be a steady 
breeze from the North, which tore clouds away from the Bar and drove them 
away southward. The clouds on the far South over Wild Boar Fell and the 
Ravenstonedale Hills were perfectly stilL*' 

Observations of the same Helm were also made by Mr. R. W. Crosby, of 
Kirkby There. The foUowinf^ is an extract from his Weather Register : — 

" December 21st, Helm wmd at night Left Murton at 9 p.m. and rode 
towards the South-west, wind blowing from North-east, a fresh gale. At about 
one mile from the foot of the Fells passed into a dead calm, half a mile further 
met a gentle breeze from West-north-west, half a mile further found edg» of Burr 
directly overhead, a little further the road turns at a right angle ; rode from this 

Eoint about four miles almost directlv North-west, under the Burr all the way, and 
ad a genUe breeze from West-north-west the whole time.'' 

Mr. J. Rennison, of Kirkby Stephen, gives the following remarks : — 
** Sometimes a Helm sets on the East ; the Helm cloud bein^p on by the Nine 
Standards, Tail Bridge, and Mallerstang Fell. This Helm la never so well 
defined as the one which sets along the Pennine Range by Cross Fell, but yet 
there are all the characteristics of the greater Helm, as there is the Helm cloud, 
tlie Bar, &c. ; but it is shorter. The Helm cloud is not generally so smooth, 
neither is the Bar so well defined, and it seems more liable to cross-currents. 
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But the roaring of the wind is often very distinctly heard at Wharton, and 
sometimes at Eirkby Stephen Railway Station, but it is never quite calm under 
the Bar so far as I remember. 

"On Sunday, December 28th, 1884. this East Helm was blowing, and I 
noticed the Helm cloud and the Bar with the smaU clouds being formed on the 
East side of the Bar and blown into it. About 5 p.m. the Bar was broken up, 
and I observed the clouds about the moon were blown across the face of the 
moon in various directions in less than five minutes. They were blown from 
East to West, from West to East, and from the South toward the North. On 
the S9th, the East Helm still seemed to be blowing, but owing to the state of 
the clouds I could make no definite observations." 

Notes taken at Kirkby Thore, bv Mr. R. W. Crosby, January 1885. 

** January 16th. — ^The rushing of wind awoke me long before daylight, and on 
looking out I saw that the Helm was on. Made the usual observation at 9 a.m., 
found the North-east wind blowing strongly across the country, fresh gale. Helm 
cloud on Fells and broken Burr about half-a-mile south-west of the Eden li^ht ; 
clouds at a high elevation almost stationaiy, but with a slight tendency to arift 
from North-north-west. The wind soon after began to lull, and by noon the 
North-east edge of the Burr was directly over our house. Made another ob- 
servation at 12.30, the Burr had advanced to within Ij^ mile of the Fell foot ; 
found the ground wind South-west, light breeze, the clouds overhead forming the 
Burr driving rapidly from the North-east, strong breeze, the high clouds above 
still maintaining their slight drift from North-north-west. In the afternoon 
took a walk to within 'half-a-mile of the Fell foot, found that the North-east 
wind disappeared about half-a-mile nearer the Fell than the edge of the Burr, 
but could not detect any sudden upward motion ; it seemed to die awav like the 
settling of a gust, but the driving of vapour into the Burr indicated that it was 
passing overhead. Examined the clouds carefUlly, the Helm cloud appeared to 
consist of a dense bank of vapour without motion, and lying at a considerable 
elevation above the Fell top ; below this was an irregular bank of vapour lying 
close on the Fell top and extending some distance down the side, slightly 
agitated, and appearing to drift endwise in opposite directions from the neigh- 
bourhood of Cross Fell. By close watching I thought I could discern a process 
of evaporation going on and wasting away the South-west edge of this lower 
bank like the melting away of a cloud of steam. 

" The Burr in this instance consisted of an upper and lower cloud, the upper 
very little agitated and drifting slowly from North-east, the lower very much 
agitated and driving rapidly in the same direction, but retaining its position by 
the constant accession of vapour on its North-east edge. It was most interesting 
to watch this operation, and the cloud being low there was a good opportunity 
to do so ; evidently the clear space North-east of the Burr was charged with in- 
visible vapour, which as it approached the Burr gradually condensed, and 
became thicker until it formed the dense lower cloud of the Burr. The lower 
cloud at this point was perhaps two miles in width from North-east to South- 
west, and at the South-west edge it melted and wasted away apparently by 
evaporation. The extent of the upper Burr cloud could not oe seen without 
going in the opposite direction until one got fairly out from under the South- 
west edge of the lower cloud. So far as could be seen to-day the clouds which 
lay South-west of the Burr were on a higher level, and were quite stationary, at 
least they appeared so from here. 

" January 16th, — ^This morning before sunrise the upper part of the Burr was 
near the Helm cloud, and nearly the whole space between was filled with 
vapours flying across from the Helm ; dense near the Helm, thinner iu the 
middle of the space, condensed again as they joined the Bun\ The lower Burr 
cloud was broken and dispersed, there being some slight indications of it at a 
distance in the South-west, where a heavy bank of clouds was lying. A strong 
breeze blew from North-east right across the country under the upper Burr 
cloud all day until evening, when the lower cloud set again^ and it was nearly 
calm at Kirkby Thore, wmle the roaring on the Fell could still be heard. 

" January 17th. — During the night the wind had again broken loose across the 
country stronger in force, and some damage was done, a wheat stack being blown 
over, and a elate roof lifted at Street House, about one mile west of Bolton. 
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The general appearances to-day have been similar to those of yesterday, except 
that the wind was much stronger. As I write at 8 p.m. the Burr has set again 
near the Fell ; we have but little wind here, a gentle breeze from South-east, but 
the Helm is blowing on the Fell." 

Extract from a Letter received from Mr. W. Wallace, of Battleborougb, 
Appleby, dated December 15th, 1884. 

'^ There is one phenomenon not often observed, connected with the Helm 
wind, which has come under m^ observation, and which may interest you. 

*' I came to reside at Dufton in 1861. Some time after ^at period Mr. John 
EUwood, an elderly gentleman, who had resided at Dufton all his lifetime, 
informed me that he had occasionally seen the form of Dufton Pike reproduced 
in the clouds when the Helm wind was blowing. I resided in Dufton ten or 
eleven years, and I only remember seeing this cloud form once, respecting which 
I cannot now remember the date or particulars. During the last Spring, how- 
ever, on observing indications of the Helm wind, I walked up the high ground 
of Appleby Fair Hill in order to have a good view of the storm clouds, and had 
the good fortune of seeing the form of the Pike reproduced in the sky. 
Apparently the cloud was projected upwards with great force from the summit 
of the Pike, almost colourless, and something like super-heated steam. It 
gradually expanded, grew darker, and assumed a slower motion as it flowed 
away from the Pike in a horizontal position. The Pike had the appearance of 
a burning mountain. It would be difficult for a gifted artist to reproduce in 
painting the weird appearance of the landscape under the clouds, and the leaden 
colour of the unclouaed portion of the sky. I was kept spell-bound to the spot 
for a considerable time, during which no change took place in the form of 
clouds. The east side of the Pike is very steep, and though nearly all covered 
with verdure, very few people dare walk upon it. The Pike cloud flowed away 
at an elevation corresponding to the lower part of the Helm cloud. The clouds 
behind the Bar extena to the hills on the east side of Ullswater Lake. The Bar 
generally occupies a position near to the river Eden, though I have seen it 
much further west. It extends from Kirkby Stephen to the neighbourhood of 
Carlisle. As the Helm wind ceases, the unclouded portion of the sky between 
the Helm and Bar becomes tilled with clouds. 

" One of the greatest storms of Helm wind I ever experienced commenced on 
Sunday evening, April 1st, 1866, and attained its greatest force about six o'clock 
on the following morning. It unroofed our coach house and other outbuildings. 
with the exception of the stable. This wind extended to Appleby and unroofed 
a portion of St. Lawrence Church. It was reported that eight tons of lead was 
rolled ofif the roof. There was much damage aone generally In the district. 

*' In the year 1860 I resided at Nenthcad in the East of Cumberland. On 
Whit-Sunday evening, May 27th, the wind blew from the South-east and was 
intensely cold. During the walk from the church a friend remai'ked that it was 
cold enough for snow. Next morning there was lyin^ over the whole country 
about four to six inches of snow. It had fallen from a stiU atmosphere^ for it was 
not in the least degree drifted. The branches of the few trees growing at 
Nenthead were bent down with their load of snow. Such was the state of the 
weather in Alston Moor, and it may be taken for granted that it was not much 
different in the districts of the Upper Wear and Tees. From inquiries made 
after my removal into Westmoreland it appeared that the Helm windf commenced 
on the morning of the 28th, Whit-Monaay. I have not been able to ascertain 
the exact hour. At Appleby between 3 and 4 a.m. there were two or three loud 
peals of thunder, and the snow which fell during the night was much drifted. 
On the Fell sides great numbers of sheep were deeply covered with snow, and 
before thev could be found and extracted man^ of them were smothered. The 
sun meltea the snow more rapidly than it does m the winter season. The loss to 
farmers was very serious. On Long Marton Moor the cattle taking shelter 
behind hedges or stone walls were covered with snow, with the exception of 
their heads. On Stainmoor the storm was very severe. A farmer who lived 
there at the time informs me that many of their ponies were overblown, 
and many sheep not covered with snow were frozen to death ; in a few instances 
lambs were seen sucking the udders of their dead mothers. Many young geesCi 
all huddled in heaps, were frozen to death. 
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*' I left home on the last week of May to visit Middleton in Teesdale. I do 
not remember the year. The Helm wind was strong. When near to Warcop I 
perceived that it had levelled the stiches or rows in a field newly sown with 
turnips. The wind was blowing clouds of soil across the road, strongly smelling 
of guano, and continued strong until I crossed the summit of the mountain, and 
when 1 got into Lunedale there was only a moderate breeze. I remained in 
Teesdale until Friday, during my stay there the weather was cold and dry with 
a^ moderate Easterly wind. On my return home the country lying near the Fell 
side had a very blighted appearance, and I was informed that a very strong 
Helm wind had been in existence during nearly the whole period of my absence. 
I found my garden much blighted and many plants destroyed. 

** I have given the above two instances of the state of the weather in the 
districts of the Upper Tvne and the Tees when the Helm winds were blowing 
strong in Westmorelana, under the impression they might interest you. The 
weather is generally cold with moderate breezes in the countries lying to the East 
of the Helm clouas ; occasionally there is a still atmosphere. These facts are 
confirmed by experience. 

*' I remember one vety striking instance which occurred towards the close of 
the Summer. The day had been very sultry and oppressively hot. In the 
ovenins I took a walk in the garden, when the Helm wind commenced to blow, 
as suddenly as if it had been set fi*ee by the opening of flood gates. The heated 
air in my sarden was replaced in a few seconds by the cold Helm winds, and 
probably the whole of the atmosphere as far as Appleby in a few minutes. I 
often had to face these winds in my Journeys on horseback to nearly the summit 
of the Cross Fell mountains. On tne hillsides I felt it as a steady pressure or 
force without much variation of intensity. My impression is that if it were 
more gusty its destructive effects would be greater." 

Newspaper Extract — author unknown. 

The Helm Wind. 

"Amone the local disturbances in the tide of the atmospheric ocean, the 
Helm wind presents the most striking example in the British Isles. Its resist- 
less violence, amidst comparative calm in the surrounding districts, its remarkable 
concomitants, and the frequency of its recurrence, have rendered it familiar to 
every one in its neighbourhood, called forth curiosity, and roused inquiry in the 
most rude and careless observer. 

** The following explanation will, perhaps, prove satisfactory to our readers. 
In the first place it is to be observed that the Cross Fell mountain chain extends 
for several miles from North to South, at the distance of about sixty from the 
German Ocean, the highest summit reaching the height of 2,900 feet. The land 
may be considered to rise gradually, like a great inclined plane, till it reaches 
the above distance and height from the sea at Sunderland, Hartlepool, and 
Stockton, suddenly declining on the West, and forming a stupendous wall from 
North to South. Secondly, the Helm wind occurs only when the wind blows 
from the East or from an Easterly point ; as soon as it crosses the ridge it 
thunders with irresistible impetuosity alon^; the Western declivity and valley at 
the base, levelling every imp|ediment in its course, as if it were an invisible 
avalanche. Nearly parallel with the summit of the mountain, but Westward, a 
heav^ cloud hangs, known under the name of the Helm Bar. Immediately beyond 
the limits of the hurricane the air is peculiarly agitated with eddies and whirl- 
winds, and blows gently from the West towards the Bar, producing an opposite 
current. 

In the next place it is to be recollected that warm air is capable of holding a 
much larger quantity of water in solution than cold, — that moist air is lighter 
than diy, and that warm air is lighter than cold, — and lastly, the higher we 
ascend a mountain the colder the air becomes. 

To apply these facts to the Helm wind, let us suppose a breeze from the East leaves 
the sea on the east coast, of the temperature say of 60^. — ^is forced up the inclined 
plane by the volume of atmosphere from behind. It will consequently be reduced 
in temperature, and rendered incapable of holding the same quantity of water in 
solution^ and therefore gradually deposit it in its course in the form of clouds, 
mist, rain or snow. From the reduction of temperature, say to 40**, und deposi- 
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tion of moistare, it will rush down iho. precipice like a cataract ; as it descends 
it will receive heat, till at the foot of the mountain it again reaches say GO ; its 
aUraction for water being thus increased, it will absorb it. From the addition of 
heat and moisture becoming lighter it ascends, though, in consequence of the 
current from behind, it is prevented from returning up the mountain, again it 
has its temperature reduced, say to 50°, again deposits its moisture in the form of 
the cloud, the Helm Bar. The* violent commotion within the more immediate 
limits must necessarily disturb and agitate the atmosphere in the vicinity, which 
will sufficiently account for the eddies, slight whirlwmds, and diverse courses of 
the wind. 

" The above is necessarily only a very general statement of the phenomenon 
and its causes, our limits not permitting us to enter more fully into the explana- 
tion and illustration of the principles adverted to. At the same time those who 
have the desire and means of a more minute investigation of the theory here 
submitted will, we think, find it based upon principles which admit o£ demon- 
stration, and that no unfair deduction has been hazarded from the facts.'' 

The Helm Wind. 

Extract fiom the Penrith Herald, April 28th, 1883. 

" At the annual meeting of the Carlisle Scientific Society, held last week, Mr. 
F. Harrison read a paper on * The Helm Wind.' He did not, he said, lay 
clum to much original information on the subject of the Helm wind, but lie 
had collected from various sources the opinions and observations of some 
authorities of the past and present day on that very remarkable local phe- 
nomenon. The majestic Cross Fell in the eastern comer of Cumberland is the 
centre from which the Helm wind proceeds. It forms the highest point of the 
vast chain of mountains called the English Appennines, stretching right through 
the kingdom from the Tweed into Derbyshire, and is 3,000 feet above the level 
of the sea. This mountain used, according to tradition, to be called Fiends' 
Fell, from the terrible force of the storms that proceeded from it. One of the 
first individuals, so far as he knew, who paid any attention to the Helm wind, 
so far as regarded putting his observations into writing, was the Rev. Thomas 
Robinson, who was rector of Ousby in 1696. He was the author of a curious 
book entitled « Tliis World of Matter, and this World of Light." Mr. Robinson 
describes the Helm. The Grand Helm, he says, is always opaque. The distance 
between helm and helm is called an arch, over which, as the vapours rise, the 
wind blows them from helm to helm imtil the stock be spent. The Grand Helm, 
he states, is all vapour, which causes the wind to be wet and rainy, and the arch 
overclouded. The second Helm is mixed, being part exhalation and part 
vapour. The third Helm is translucent, being all exhalations, the wind dry, and 
the air clear. The invisible Helms are all exhalations, and they seldom rise as 
high as the tops of the mountains, but fix upon waters, rivers, the sides of hills, 
&c. These winds are the lowest that blow, and one ma^ go through them and 
find a calm on the tops of the mountains. Mr. Harrison then proceeded to 
describe the phenomenon as it might be witnessed from the high ground a little 
to the east of Long Meg when the Wind Helm was blowing with great fury. 
The towering summit of Cross Fell and all the lower points of that range might be 
seen covered with the Helm cloud, with the greatest apparent bulk stretching 
away to the south and north as far as the eye could reach. This vast cloud 
would be settled from the mountain summits down to the level of the villages 
at their base. The outside edge of this cloud is always of a bright appearance, 
although the bulk was a dark dense mass. One would not stand long until ho 
observed that the bulk, formation, and every other feature of the Helm cloud 
was rapidly changing, and so it went on until it seemed to exhaust its forces. 
From where we are standing (continued Mr. Harrison) we can hear its roar like 
thunder. Although there is no wind at that spot, you can see the effects of its 
fury at no great distance. In yonder newly-sown field it is blowing away the 
dry soil in fearful clouds of dust. The reason it is calm where we are standing 
is Decause we are outside Uie Bar. This is the most singular part of the phe- 
nomenon. Often within a distance of 200 yards or less, should you bo 
travelling towards the west from the fells, you can step out of a huiTicane into 
the calm, outside the Bar. It is also a remarkable fact that the Helm wind 
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never blows on the east, or Alston side. It m&y be blowing with tremendous 
force at Melmerby, but at Alston, on the other side of the range of mountains, all 
is calm. The full force of the wind is felt in the country lying between the base 
of the mountain and the line of the Bar, which appears sometimes like a wall of 
barrier, in a parallel line to the Helm itself. Against the Bar the wind may 
sometimes be blowing from the West, but within the Bar the Helm may be blowing 
from the East with fearful velocity, causing great damage and destruction to the 
crops when they occur in the time of harvest. But the Helm is often felt with 
great fury without any appearance of the Bar at all. This is no doubt what Mr. 
Robinson called the Invisible Helm. When there is no Bar the wind extends 
further across the country, and gradually loses its force by mixing with contrary 
cun*ents. Mr. Hamson went on to say that the Rev. J. Monahan of Appleby 
had furnished him with some valuable notes on the subject. That gentleman 
was of opinion that the Helm was caused entirely by the peculiar distribution of 
the land and the formation of the mountain range." 

Extract from a Paper on the Helm Wind^ by the Late John Salkeld, 
Land Surveyor, Melmerby, near Penrith. 

(Probably written about the year 1855.) 

'* Several expositions of the orimn and causes of that singular phenomenon of 
nature, the Cross Fell Helm Wind, have been produced, yet none of tliem have 
Appeared to me to be satisfactory throughout, inasmucn as they are either in • 
snmcientlv supported by facts, or are, in some instances, at variance with the 
acknowledged laws of chemistry and hydrostatics ; but as I have none of these 
productions at hand I must confess that I have only a partial recollection of 
their contents. I must, at the same time, allow that several of their conclusions 
appear to be just, and fully supported by the effect of this truly wonderful and 
variable phenomenon. 

" 1 will here briefly mention what I consider to be its chief causes, after repeated 
observations and a uniform residence in the immediate vicinity of Cross Fell and 
his elevated yet huge and majestic compeers. 

'* The first thing that engages my attention is the formation of the Helm 
upon the brow of the mountain, extending from the summit of Cross Fell to the 
right and left, and generally as far as the range of mountains is of any considerable 
height. It is, however, in some cases more confined in its extent, yet invariably 
acknowledging the highest part of Cross Fell himself as its centre. And resting 
upon his towering summit with the greatest apparent bulk and condensation, the 
front of the Helm is generally clear and well defined, having, particularly at 
twilight, a very imposing and truly awful and majestic appearance. The loud 
noise or roaring of the wind as it were in the Helm previous to its rushing down 
the side of the mountain adds very much to the grandeur of the scene. The 
elements become confused, and a spectacle ensues which almost baffles descrip- 
tion. Nothing can exceed the violence and impetuosity of some of those 
winds, causing great damage and destruction to tne crops and property of the 
inhabitants. 

" And yet they are often confined within from two to &ve miles from the foot of 
the mountain — this is the case when a cloud or Bar is formed in the air in a 
parallel direction to the Helm itself, the wind extending little further than the 
Bar ; in fact it is met at that point by an opposite current of wind from the west. 
When there is no Bar the wind extends further across the country, and gradually 
loses its velocity ; and mixing with contrary currents assumes a force and 
direction not at all connected with the mighty emporium from whence it 
proceeded. 

" The Helm appears at various seasons of the year, and indeed at any season, 
as no man can form any idea at what particular time these winds will blow 
during the next year. The Helm wind, properly so called, has no connection 
whatever with the Siberian or Eastern winds, which are noted for their coldness. 
It is not dependent upon an^ current, from the East, although it may sometimes 
be supplemented by a wind from that direction. 

** The Helm has sometimes been formed, and a loud, roaring noise heard as it 
were in the Helm, and yet no strong current of wind has issued from it, but it 
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has gradually dispersed without blo\^ ing a hurricane. This must be attributed 
to the nature of tiie condensation, to the state of the atmosphere in different parts, 
and opposing and contrary cunrents of winds. All these and other circumstances 
contribute materially to alter this singular phenomenon ; but it must, I think, be 
allowed that it is the peculiai' formation of the Cross Fell chain connected with 
natural causes that effects its formation and completion. 

" To those who have never witnessed its existence and effects, a view of it in 
its utmost grandeur presents a terrible and imposing scene. 

*^ Cross FelPs extended and majestic crown, the inconceivable confusion and 
raging strife of the elements, the fearful velocity and gushing of the impetuous 
blast, and the utter perceivable insignificance ot every Uiing that comes in contact 
with it, render it a sight at the same time truly awful and sublime." 

The Helm Wind. 

Extract from the Newcastle Daily JourruU and Newcaetle Courant, January. 
1881. 

"It is said by the people who. live in the neighbourhood, that when the 
ordinary wind blows from the £aet, there prevails upon Cross Fell, the twin Dun 
Fells, and HartsidCj a wind which in many respects is very unlike all ordinary 
winds. This peculiar wind is known by the name of ' The Helm,' so called, 
perhaps, because when it prevails, as it is said to do very often in spring ana 
autumn, the summits of the mountains are hidden from view by a dense covering 
(helmet) of white mist. But beside the Helm wind and the helmet of mist, 
there is also the Helm Bar, a curious phenomenon, which is as curious in the 
manner of its formation as in itself. The wind is supposed to issue from the 
mist, and to carry portions of it a little way down the mountain side, where it 
forms them, if we may so speak, into a bell or band of mist, concentric with the 
outer edge of the helmet, and separated from it by a clear space. This bell 
appears to bar the further progress of the wind, and hence is called the * Helm 
Bar.' But the Bar is observea to recede further and further down the mountain 
side, and to grow thinner and thinner as it recedes, until it is at last dispersed 
altogether. Then it is that the imprisoned wind rushes with great force into 
the valley beneath, dismantling bay-ricks and corn-stacks, uprootinff trees, and, 
if report speaks truly, occasionally overturning both the farmer and his cart. 

^ The Helm prevails only when the ordinary wind is from the East ; begins to 
blow somewhat suddenly uter a fit, short or long, as the case may be, of calm 
weather^ and is always accompanied by the appearance upon the mountains of 
the Helm cloud and the Helm Bar. Its force is greatest near, or actually upon 
the surface of the earth. Travellers who are caught by it upon the open moor, 
and seek shelter from its violence under the lee side of some oill, are astonished 
to find themselves exposed to its utmost fury in the very place where they sup- 
posed they should be protected from it ; for, sweeping along the surface of the 
earth, it breaks over the escarpments of the hills and dips into the hollows like 
a flood of water. Its force seems to be spent before it reaches the banks of the 
Eden, a distance of about three or four miles fi'om the foot of the mountains. 
Sometimes the Helm cloud gathers and the Helm wind begins to blow when the 
atmosphere in the valleys is calm and clear ; but there is^ nothing peculiar in 
this circumstance, inasmuch as storms among the mountains are very common 
occurrences. The Helm wind is confined to a district some twelve or fifteen 
miles in diameter, of which Cross Fell forms the centre." 



DISCUSSION. 

Rev. J. AtNSWORTH said there was one remark in the Report which he had 
particularly noticed, and that was that surface winds had only been observed 
while the upper currents mi^ht be intimately connected with the phenomenon. 
He thought this was very possibly the case, as where he had resided (about twenty 
miles west of Cross Fell) he had often observed when an East wind was blowing 
that the clouds were, drifting from the West. 

Mr. C. Harding inquired of Mr. Ainsworth whether the * helm ' and * bar ' are 
connected by cloud towards their northern and southern margins, and if the sky 
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is generally clear in the space which intervenes between the *helm' and the 
* bar,' or only relatively clear in comparison with the denser clouds formed. He 
also stated tnat he had advanced a theory in explanation of the phenomenon, but 
as the Committee charged with the investigation are at present unwilling to com- 
mit themselves to it, he would not trouble the meeting with details, but would 
continue in the endeavour to establish or disprove it. 

Rev. J. AiNSWORTH said that the sky was quite clear between the * bar ' and 
Cross Fell as seen from the West. 



Results of Mbteobolooical Obsebvations made at Asuncion, Pabaouay. 
By BioHABD Stbachan, F.B.Met.Soc. (Commnnicaied by B. H. Scott, 
F.B.S., Secretary to the Meteorological Council.) 

[Bead April 15th, 1885.] 
The observations now discussed were made at Asuncion, Paraguay, by 
Mr. 0. A. Henderson, the British Consul, and were oommonieated to the 
Meteorological Office in 1860 by Sir Woodbine Parish. 

No particulars are given regarding the instruments used, excepting that 
the barometer '* was a very good one belonging to ihe Hon. Capt. Gore, lato 
H.M.'8 Charg6 d^Affaires at Buenos Ayres." It would seem, however, from 
these results, compared with those of Lieut. Congreve's observations in 1874, 
that the barometer used by Mr. Henderson must have been more than 0*2 in. 
too low. The thermometer, showing the temperature of the air, was placed 
" under a shed, out of doors.*' Many observations were omitted, and inter- 
polation had to be resorted to so as to get fair average values. Hence the 
results can only be regarded as approximately accurate. Nevertheless they 
appear to be of value, as they give a good general view of the meteoro- 
logical character of a climate hitherto little described if known. The number 
of daily observations is more than is usually made by an unassisted observer, 
namely, four times during the first part, three times during the latter part, 
and five times daily during an intermediate period. Breaks in the continuity 
of the series were caused by the absence of the observer. 

The direction and force of the wind and the state of the weather wore 
roughly observed with frequent omission of one or the other. 

From a discussion of the barometric observations it appears that the 
atmospheric pressure is much higher during the winter months, April to 
September, than it is during the summer months, October to March inclusive. 
The highest mean monthly pressure is in July, the lowest in December, and 
the difference is about a quarter of an inch. 

Table I. contains the mean values of the observations on the temperature 
of the air. The monthly means derived from the whole series are as under : — 



October 


76-2 


April 




78-3 


November •«. 


81-8 


May... 




67-6 


December ... 


81*9 


June 




68*8 


January 


87*8 


July... 




68-6 


February ... 


88-4 


August 




68*8 


March 


79-7 


September 




70-1 



Summer ... 81-7 Winter ... 67-9 
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TABLE I. — Mban Teuperatube of the Aib at Asubcioh, Pabaouay. 



Month. 



1855. 
January 

Febraairy 

March ••...•. 

April •••••• , • . 

May , 

June 

July 

Angnsi 

September 

October 

November 

December 



Yeari 






1856. 

January ,. , 

February 

March , 

April 

May 

June 

July 

August.. • 

September , I 29 

October | 31 

November 

December 



Tear 



•••••••• 



1857. 
January ..•••••• ».., 

February 

March •••••••.. 

April 

May 

June 

November 

Mean date 14th 
December .'J 27 



1 




1 Intoipolatiiig for Janoary. 



9 Interpolating for 3 p.m. July. 



8 Omittihg 3 p.m. 



There is a gradual and considerable change of mean iemperatnre from 
the colder to the warmer months. The mean for the year is 74^*8. The 
hottest month is January, 87^*8 ; the coolest July, 68^*6. There is a 
sudden check in the rise of temperature in December, which cannot be 
explained. The mean monthly temperatures are no doubt only approximately 
accurate, depending upon the error of the instrument and also upon the 
correction for diurnal range. The latter, however, cannot much exceed 1°, 
and would be subtractive. The former may be guessed at the same amount, 
and also subtractive. Hence these mean temperatures ore possibly from 
1^ to 2^ in excess of the true values. 

The maxima heights of the barometer occur generally at 9 a.m. or noon, 
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TABLE II.— MoHTHLY Summaries o» thk Wind and Weather at Asuncion, Paraguay, 






Months. 



Frequency of Winds. 



N. 



1855. 
January ... 
Pebmary . 
Ilaroh .... . 

April 

May 

Jane 

July 

August . . • 
September . 
October . . . 
November . 
December . 



• •••••• 



9 

3 
II 

7 
7 
7 

5 

6 

4 
5 
5 

4 



Tear 



1856. 
January ••• 
February... 
Much . . . • . 
April • • • • • 

May 

June 

July 

August . • . 
September • 
October ..« 
November 
December 



«•••••• 



..•••••• 



Tear 



1857. 
January ... 
February. . . 

Maroh 

April 

May 

June 

July 

August 
September 
October •. 
November 
December 



NE.I E. 



• • • • 



• •••••••• 



Tear 



73 



5 

1 

I 

5 

2 

4 

2 
2 
I 

3 

3 
1 



30 



3 

8 

2 
2 



I 
I 

3 
I 

1 



4 
5 

4 

3 
12 

S 

II 

5 

2 

3 

4 
5 



22 



63 



9 
6 

6 

10 

7 
12 

IS 
II 
12 

13 

10 

8 



119 



13 

7 
10 

5 
12 

«3 
II 

7 
6 

7 
II 

8 



4 

3 

2 

2 

4 
3 

4 

2 



SE. S. 



27 



3 

2 

I 

4 
I 
I 

2 
2 
2 



20 



2 
I 

3 

4 

5 
8 

6 

7 
I 

4 



no 



46 



3 
8 

3 

4 

3 
6 

4 

2 

3 

2 

I 

2 



41 



I 
I 

I 

I 

2 
I 

2 
2 

3 

3 



17 



5 
6 

2 

2 

3 
5 

3 

2 

2 



3W. 



4 

2 

2 
I 

2 

S 

5 
6 

4 

4 
4 
9 



48 



3 
6 

5 

4 

9 
6 

4 
9 
7 
4 
4 
S 

66 



W. 



NW. 



CQ 

M 1 o 



3 

4 
8 

13 
3 

4 

7 
10 

7 
7 
9 
5 
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the minima at 8 p.m. With the high the weather was finer, clearer and 
colder than with the low barometers. The winds were generally Southerly 
with the high, and Northerly with the low barometers. The monthly range of 
pressure is greater in winter than in summer. The barometer attained its 
greatest height in July or August, that is in winter ; its least in December, 
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January, or February, that is in summer ; and the absolute range during the 
year is about 0*95 inch. 

The maxima temperatures almost invariably occur with Northerly winds, the 
minima with Southerly, and the barometer is always lower with the former 
than with the latter. As regards the weather, it may be said that rain occurs 
more frequently with the minima temperatures than it does with the maxima. 
The absolute range of temperature during the year is about 60°. The least 
monthly range is 29° in March, and the greatest 44°*5, in July. The ther- 
mometer in the shade rose as high as 105° in January, and fell as low as 
40° in July. 

Table 11. summarises the wind and weather observations of each month. 
It is at once seen that West and North-west winds are exceedingly uncommon. 
The prevalent winds are from North to North-east, and from South to South- 
east, and this seems to be general throughout the year. About 140 days in 
the year have clear weather ; rain falls on about eighty-five days, and thunder- 
storms may be expected on forty-five days. Thunderstorms are common to 
all the months, but are most frequent in December, March, September, and 
October, summer months ; these are also the months of the greatest number 
of rainy days. 

An interesting account of the climate of Paraguay is given by Mr. Keith 
Johnston, in his " Notes on the Physical Geography of Paraguay," in the 
Proceedings of the Royal Geographical Society ^ Vol. XX. 



DISCUSSION. 

Mr. Lauohton asked Mr. Strachan if the tables which he had not read bore 
out Mr. Keith Johnston's statement that the Northerly and Southerly winds are 
in a nearly equal proportion throughout the year. His idea was that the Southerly 
winds are almost confined to the winter months, and are extremely rare at any 
other season of the year. 

Mr. Strachan said that, as well as he could remember the data, neither the 
South nor North winds seemed to be confined to any particular season of the year, 
but they blew very much on a par, and were fairly distributed over the whole 
twelve months. Mr. Henderson's observations entirely confirmed Mr. Keith 
Johnston's description of the climate. The winds from West and Nortli-west 
were very rare, and from South-east not much commoner. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

March 18th, 1885. 

Ordinary Meeting. 

BoBERT H. Scott, M.A., P.R.S., President, in the Chair. 

Richard Charles Hungerford Phelips, Cucklington, Wincanton ; and 
Capt. Anthony Standidob Thomson, I.R.G.P. and Tel. Works Co., Silver- 
town, E., 
were balloted for and duly elected Fellows of the Society. 

The following Papers w6re read, viz. :— 

" The Measurement of Sunshine." By Robert H. Soott, M.A., F.R.S., 
President, (p. 206,) 
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"Results op Meteorological Observations made at San Paulo, 
Brazil, 1879 1883." By the late Henry B. Joyner, M.Inst.C.K., F.R.Mct.Soc. 
(p. 223.) 

The Meeting was then adjonmed in order to afford the Fellows an opportunity 
of examining the following instruments which had been sent in for exhibition. 

(N.B. — Engravings of several of the Instruments are given on Plates VII. 
and VIII.) 



SIXTH ANNUAL EXHIBITION OF INSTRUMENTS. 



SUNSHINE BECOBDEBS. 



The first attempt at obtaining an instrumental record of the amount of sunshine 
was made by Mr. J. F. Campbell of Islay in the year 1854, when ho mounted a 
hollow glass sphere filled with acidulated water in tne centre of a cup of mahogany 
so an*anged that the 8un*s rays were focussed on the inner surface of the cup and 
burned it. — Tlie lines of burning therefore indicated the existence of sunshine. 

Solid glass spheres were substituted for tlie hollow ones in 1857, and cards in 
metal frames (1875) have replaced tlie wood ; but in its principle the sunshine 
recorder of 1885 differs little from that erected on Richmond Terrace, Whitehall, 
thirty years ago. 

Other modes of recording sunshine are based on the action of the more actinic 
rays of the spectrum, instead of making use of the heat ray^s. Among workers 
In this direction may be mentioned Marchand of F6camp, Sir Henry Koscoe and 
others. The most recent improvements in this direction are those by McLeod 
and by Jordan. 



1* Campbeir3 SunsllillO Bowls (six), exhibiting the effect of sunshine during 
tlie half years: — June to December, 1855 ; December to June, 1856 ; 
June to December, 1856 ; June to December, 1883 ; December to June, 
1884 ; June to December, 1884. {See also No. 58.) 

ExhibUed by the Meteorological Council. 

2. Sunshine Recorder for a fixed latitude. (See fig. 1, Plate YII.) 

Exhibited by li. J. Lecky, F.R.Met.Soo. 

3. Universal Sunshine Recorder with stokes' zodiacal frame. (See fig. 2.) 

Exhibited by R. J. Lecky, F.R.Met.Soc. 

4. Universal Sunshine Recorder, with stokes' zodiacal frame. 

Exhibited by C. CoproGK, F.R.Met.Soc. 

5. Sunshine Recorder for a fixed latitude, as used by the Meteorological 

Office. Exhibited by C. Coppock, F.R.Met.Soc. 

6. Whipple-OaseUa Sunshine Recorder.— The instrument is universal, having 

divided latitude and diurnal circles, and thus can be easily set for any 
locality, and for any day in the year. (See fig. 5.) 

Exhibited by L. P. Casella, F.R.Met.Soc. 

7. Sunshine Recorder with adjustments for use in any latitude. (See fig, 3.) 

Exhibited by Messrs. NEaRETTi and Zambra. 

8. Ohemical Photometer devised by Sir H. Roscoe^ F.R.S.— This is a 

simple mode of measuring the chemical action of total daylight, adjq^ted 
to the purpose of regular meteorological registration. By means of this 
instrument a strip of pi^er is so exposed that the different times of 
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chemical action can be calculated to within small fractions of a second. 
The exposure of the paper is effected simply by pasting pieces of 
standard sensitive paper upon a band, and inserting it into a thin metal 
slide having a small opening at the top furnished with a cover, which 
can be made instantly to open or close the hole under which the sensi- 
tive paper is placed. (First Pattern, 1863.) 

Exhibited by The Kew Committee. 

9* Jordan's Sunshina Beoordar, — This instrument consists of a dark cylindrical 
chamber, on the inner circumference of which is placed sensitised paper. 
The ray of sunlight, being admitted into this chamber through small 
apertures in the side, is received on the paper, and travels around it by 
virtue of the earth^s rotation, leaving a distinct trace of chemical action, 
thereby registering its duration and the degrees of its intensity. The 
cylinder is mounted on a stand, with means of adjustment for the different 
seasons and for use in any latitude. The records obtained are rendered 
permanent by simply washing the papers for a few minutes in cold water 
and afterwards drying them between blotting-paper. {See fig, 6.) 

Exhibited by Messrs. Neqrbtti and Zambra. 

10. Prof. HcLeod*8 SHiisliine Recorder. — I'his instrument consists of a 

glass sphere silvered inside and placed before the lens of a camera, 
the axis of the instrument being placed parallel to the polar axis of 
tlie earth. The light from the sun is reflected from the globe, and some 
of it passing through the lens forms an image on a piece of prepared 
paper within the camera. In consequence of the rotation of the earth, 
the image describes the arc of a circle on the paper, and when the sun 
is obscured this arc is necessarily discontinuous. The image is not on a 
point, but a line, and in certain relative positions of the sphere, lens and 
paper, the lino is radial and verv thin, so that the obscuration of the 
sun for only one minute is indicated by a weakening of the image. 
{See fig, 4.) Exhibited by J. J. HjCKa, F.R.3tfet.Soo. 



SOLAS RADIATION THERMOMETERS. 



The successive stages in the assumed perfecting of this instrument have been 
as follows : — An ordinary mercurial thermometer acts as a spherical mirror, and 
reflects the rays which fall upon it. To lessen this the bulbs were first made 
with black glass ; moreover, originally the degree marks were put upon the sup- 
porting slab, then they were put upon the tubes of the thermometers. 

It was afterwards found that in a position where two thermometers with simiLirly 
coated bulbs were placed in the sunshine, but one was exposed to more wind than 
the other, the indicated temperatures varied greatly. To avoid this it was pro- 
posed that the thermometer should be inserted in a glass envelope exhaustedof air. 
Various forms of mounting have been adopted, but the chief efforts have been 
expended in determining the influence of the amount of air left in the so-called 
vacuum. The next stage was, that inasmuch as black glass had a bright surface 
there was still much heat reflected, and therefore the surface was dulled with a 
coat of lamp black — so that all heat falling upon the bulb might be absorbed. 
Subsequently, owing to the influence of the lower temperature of the unbluckened 
thermometer tube, about 1 in. of it was coated like the bulb. 

As evidence of the degree of exhaustion, a small mercurial pressure gauge was 
attached to the thermometer, and by other makers platinum wires were soldered 
through the shield so that the stratification of the electric arc might indicate the 
amount of air still left. 

n. Black-glass bulb Maximam Thermometer on boxwood scale (not divided 

on stem). Negrctti, No. 445. Made previous to 1856. 

Exhibited by the Meteorological Council, 
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12. Black glass bulb Haximom Thermometer. 

Exhibited by Messrs. Negretti amp Zambra. 

13. Black-fflass bulb Maximum Thermometer divided on atem. Negretti, 

No. 1969 (1862). Exhibited by the Meteorological Council. 

14. Black-glass bulb Maximum Thermometer in vacuo, with cork bearing. 

Correction by Kew Standard Black-bulb at 140** in sunshine + 19°-7. 
{See fig. 7.) 

Exhibited by the Meteorological Council. 



15. Black-bulb Maximum Thermometer in vacuo. 

Exhibited by Messrs. Negretti and Zambra. 

16. Black-bulb Maximum Thermometer invactMy used by Rev. F. W. Stow as 

a standard in his Solar Radiation investigations. This was the first 
instniment made with the stem blackened, (Quart Joum, Vol. II. 
p. 206.) Exhibited by the Royal Meteorological Society. 

17. Hicks's Black-bulb Maximum Thermometer tVi vacuo, with platinum wires 

and battery for testing the vacuum. (See fig, 9.) 

Exhibited by J. J. HiCKS, F.R.Met.Soo. 



18. Bright- bulb Maximum Thermometer in vacuo, with platinum wires. 

Hioks, No. 37 (1876). Difference from black-bulb in vacuo at 110° in 
sunshine + 38°'5. Exhibited by the Meteorological Council. 

19. Negretti and Zambra*s Black-bulb Maximum Thermometer in vacuo, 

with mercurial test gauge. (See fig. 8.) 

Exhibited by Messrs. Negretti and Zambra. 

20. Hicks*S Sadio-Solar Thermometer. This is the ordinary Black-bulb Maxi- 

mum Thermometer in vacuo, but having at the end of the outer jacket 
a second chamber in which is mounted vertically one of Crookes's radio- 
meters for testing the vacuum^ (See fig. 14.) 

Exhibited by J. J. HiCKS, F.R.Met.Soc. 

21 . Southall*S Helio-Pyrometer for testing the accumulated heat of the sun in a 

confined blackened space, under glass. A black-bulb maximum thermo- 
meter is fixed on a cusiiion at the bottom of a box, the sides of which arc 
also cushioned, and a thick piece of plate-glass is laid upon the top to pre- 
vent currents of air carrying off tlie heat, also witli the view of preventing 
the cooling effects of terrestrial radiation. The box is placed in such a 
position that the sun's rays may fall as nearly as possible perpendicu- 
larly on the glass. A small vessel is also added in which water boils 
violently in the box, a piece of tube carrying off the steam. 

Exhibited by L. P. Casella, F.R.Met.Soc. 

22. Bourke*s Modified Solar Thermometer. — This consists of aft ordinary 

maximum thermometer in vacuo, which has only that half of the bulb 
blackened on which the sun's rays fall. The portion of the interior 
surface of the outer jacket which is turned towards the sun is coated in 
the same way. The whole is embedded in cotton wool, and placed in a 
box, the surfaces of which are of a dull black. 

Exhibited by Capt. E. Bourke, F.R.MetSoc. 

23. Negretti and Zambra*s Black-bulb Maximum Thermometer in vacuo, 

for exposure to the sky in a vertical position. The scale is figured 
in the opposite way to an ordinary instrument, the reading commencing 
from the end of the tube and not at the bulb. 

Exhibited by Messrs. Negretti and Zambra, 

24. Black-bulb Maximum Thermometer in vacuo, with metallic fastenings 

(Casella, No. 9182). Exhibited by G. J. Symons, F.R.S., F.R.Met.Soc. 

25. Black-bulb Maximum Thermometer in vacuo, with a very small bulb, and 

having the bore magnified about twelve times by the tube being made 
iu the form of a Jens, flxhibited by J. o, Hickb, F.B.Met.Soc, 
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26. Black and Bright-bulb Haximom Tbermometexs in vacuo, with stand. 

for mounting the same. Exhibited by L. P. Casella, F.R.Met.Soc. 

27. Black and Bright-bulb Thermometers in vactio, upright for hourly readings. 

(As used at the Montsouris Observatory, Paris.) 

Exhibited by G. J. Symoms, F.R.S., F.R.Met.Soc. 

28. Black-bulb Haximum Thermometer^ in dry air, formerly one of Mr. 

Nunes's experimental series. (See Meteorological Magazine^ Vol. V. 
p. 1C9.) Exhibited by G. J. Symons, F.R.S., r.R.Met.Soc. 

29. Frankland'B Self-registering Differential Solar Thermometer, for re- 
cording the maximum solar intensity during a day or any other period. 

Exhibited byh. P. Casella, F.R.Met.Soc. 

30. Three ThermomoterSi with the bulbs inserted in hollow copper balls, for 
indicating the amount of heat radiated by the sun. 

ExhibiUd by W. F. Stanley, F.R.Met.Soc. 

31. Experimental Black-bulb Haximum Thermometers in vacuo, and appa- 
ratus for comparing the same with the heat radiated from an Argand 
gas burner. Exhibited by The Kew Committee. 

32. Black-bulb MftY^mnni Thcimometer in vacuo, in wliich the bulb was 
broken by the hailstorm of August 3rd, 1879, without injury to the 
outer jacket. Exhibited by The Kew Committee. 



AOTIN OHETEBS, Ac. 



33. Herschel's Actinometer, for ascertaining the absolute heating effect of the 

solar rays, in which time is considered one of the elements of observa* 
tion. The actinometer consists of a large cylindrical thermometer bulb, 
with A scale considerably lengthened, so that minute changes may be 
easily seen. The bulb is of transparent glass filled with a deep blue 
liquid, which is expanded when the rays of the sun fall on the bulb. 
When taking an observation, the actinometer is placed in the shade 
for one minute and read off ; it is then exposed for one minute to sun- 
shine, and its indication recorded ; it is finally restored to the shade, 
and its reading again noted. The mean of the two readings in the shade, 
subtracted from that in the sun, indicates the amount of expansion of 
the liquid produced liy the sun^s rays in one minute of time. (See fig, 
11.) Exhibited by THE Kew Committee. 

34. Hodgkinson*S Actinometer. This instrument consists of a thermometer 

with a spherical bulb one inch in diameter, and a tube, of which an inch 
and a half next the bulb is left undivided. The fluid employed is alcohol 
coloured with a drop of pure aniline blue. The principle of the in- 
strument is the same as that of Sir J. Herschers. It was devised for 
mountain use, where the weight of the Hcrschel and the fragility of its 
internal thermometer are elements of difficulty. A plain telescone tube 
of bright metal 18 ins. long and 2^ ins. in diameter, open at both ends, 
is pierced in its central section with a circular hole 1^ to 1^ in. in 
diameter, from which springs a flanged shoulder projecting about \ in. 
to receive a perforated split bung, which clasps the thermometer stem 
and holds the bulb firmly in the centre of the axis of the tube. Two 
caps, fitted at the ends with clean plate glass, are made to slide off and 
on at the two ends to admit of the glasses being readily wiped. (Proe, 
Boy. SoQ, Vol. XV. p. 321.) Exhibited by The; Kew Committke, 
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/ 

35. PoililIet*S Direct Pyrheliometer. This instrument is composed of a shal- 

low cylinder of steel, A, which is filled with mercurjr. Into the cylinder a 
thermometer, D, is introduced, the stem of which is protected by a piece 
of brass tubing. As the surface, B, on which the sun's rays fall and the 
quantity of mercury within the cylinder are both known, the effect of 
the sun*s heat upon a given area can be expressed by stating that it is 
competent in five minutes to raise so much mercury so many degrees 
in temperature. (See fig, 12.) Exhibited by The Kew Committee. 

36. SecoU's Solar Intensity Apparatus for measuring the comparative heat 

of the sun*s rays. Two thermometers are kept immersed in a fluid at 
any convenient temperature, and a third, surrounded by the same con- 
ditions, but not immersed, is exposed to the rays of the sun. The in* 
crease of temperature thus obtained is found to be the same, irrespective 
of the temperature of the fluid which surrounds it. 

Exhibited by L. P. Casella, F.R.Met.Soc. 

37. Crookes's Badiometer. This instrument consists of four arms of some 

light material, suspended on a hard steel point, resting in a jewel cap, 
so that the arms are able to revolve horizontally upon the centre pivot. 
To the extremity of each ai*m is fixed a thin disc of pith, white on one 
side and lamp-Slacked on the other, the black surfaces of all the discs 
facing the same way. The whole is enclosed in a thin glass globe, 
which is then exhausted to the highest attaiuable point and hermetically 
sealed. The arms rotate with more or less velocity under the action of 
radiation. Exhibited by J. J. Hicks, F.R.Met.Soc. 

38. Winstanley's Radiograph consists of a modification of a Leslie's differen- 

tial air thermometer, one bulb being blackened and the other left clear. 
The expansion of the air in the blackened bulb causes an fdteration in 
the balance of the instrument, thereby moving a registering index. 
(Engravings of two patterns of this mstrument were exhibited, see 
No. 73.) Exhibited by The Kew Committee. 



TERRESTRIAL RADIATION THERHOMETERS. 



The pattern of minimum thermometer used for .measuring terrestrial 
radiation has varied very little. The Rutherford minimum has almost always 
been used, but its sensitiveness has gradually been increased ; the spherical 
bulb was replaced by a cylinder, the cylinder was elongated and bifurcated, and 
eventually, in order to strengthen the forks, they were united into what is known 

as a " link." 

Another plan was to flatten the cylindrical bulb into as thin a plate as 
possible, this giving a maximum of surface in proportion to the contents. 

The bulb was also made double, and thus we have the so-called <* bottle '* 
pattern, and then the tube was led into the side of the bottle, and both ends of 
the bottle were left open, and so we have the " open cylinder"— a remarkable 
specimen of glass blowing. 

Then there have been two patterns of mercurial thermometers, Casella's and 

Negrettrs. 

Difficulties have arisen from the degree marks being obliterated by the 
weather. To guard against this, the tube has been enclosed in what are known 
as Leacix^s shields, and many attempts have been made to render the joint at 
the entrance of the tube watertight. This is not easy, because the thermometer 
is exposed to a great range of temperature, and the air inside the shield varies 
so much in volume that it forces its way through almost every joint. The object 
is however, effected when the external jacket is sealed on thp ste^n near the 
bulb, 
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39. Blaok-glass bulb Hinimum Thermometer. 

Exhibited by L. P. Casella, r.R.MetSoc. 



40. Minimum Thermometeri witliparabolic metallic reflector. {See fig. 21.) 

Exhibited by Messre. Negretti and Zambra. 

41. Casella^s Mercurial Minimum Thermometer. At a short distance from 

the bulb a small bent tube with a large bore, (fj'oins the indicating tube. 
At the upper end of this bent tube there is a flat glass diaphragm 6, which 
is formed by the abrupt junction of a small chamber, a, the inlet to which 
is larger than the bore of the indicating tube. The result of this is, 
that on the thermometer being set, the contractile force of the mercury 
in cooling withdraws the fluid in the indicating stem only, whilst on 
its expanding with heat, the long column does not move, the increased 
bulk of mercury finding an easier passage through the larger bore into 
the small pear-shaped chamber attached. (See fig, 16.) 

Exhibited by L. P. Casella, F.R.MetSoc. 

42. Negretti and Zambra's Mercurial Minimum Thermometer. A small 

vertical tube, B« is connected with the indicating tube at right angles, 
about one inch from the bulb ; in this tube is inserted a platinum plug, C. 
On a decrease of temperature the mercury falls in the large tube until 
it attains its minimum ; and on an increase of temperature, the mercury 
rises in the small tube, leaving the indicating column in the large tube 
registering the minimum temperature. {See fig, 18^ 

Exhibited by Gr. J. Symons, F.R.S., F.R.Met.Soc. 

43. Biftircated Minimum Thermometer on ebonite. (See fig. 17.) 

Exhibited by L. P. Casella, F.R.Met.Soc. 

44. Hioks'B Bottle-Bulb Minimum Thermometer. 

Exhibited by J. J. HiCKs, F.R.Met.Soc. 

45. HiokB*8 Hollow-Ojlinder Minimum Thermometer. (See fig. 23.) 

Exhibited by J. J. Hicks, F.R.MetSoc. 

46. Minimum Thermometer, with flat bulb. 

Exhibited by S. Gr. Dentom, F.R.Met.Soc. 

47. Hioka'a Minimum Thermometer with ^ound joint to exclude moisture. 

Exhibited by J. J. Hicks, F.R.Met.Soc. 

48. Negretti and Zambra's ^Link-shaped' bulb Minimum Thermometer. 

(See fig. 22.) Exhibited by Messrs. Negbetti and Zambra. 

49. Negretti and Zambra's Inverted Minimum Thermometer. 

Exhibited by Messrs. Negbetti and Zambra. 



50. Minimum Thermometer with external protecting tube hermeticallv sealed 

to stem. Exhibited by J. J. Hicks, F.RMet.lSoc. 

51. Set of Minimum Thermometers illustrative of degrees of sensitiveness. 

(Qwirterly Journal^ Vol. II. p. 123.) 

Exhibited by Gr. J. Symons, F.R.S., F.R.Met.Soc. 

52. Bourke's modified Terrestrial Radiation Thermometer. This arrange- 

ment is designed with the intention of avoiding the disturbing influence of 
earth temperature upon the indication of terrestrial radiation thermometers. 
A radiation thermometer indicates the sum of the effect of radiation tempera- 
ture on itn upper surface, and of the temperature of the earth and grass beneath 
it, upon its lower surface. Capt. Bourke having noticed that the bulbs of 
Solar Radiation vacuum thermometers are often ice- coated when no hoar frost 
is on an ordinary terrestrial radiation thermometer, has in this instrument com- 
bined parts of each, and b^ completely surroundins the lower half of the 
thermometer by non-conducting media has largely reduced what may be called 

the soil influence. 

Exhibited by Capt. £. BouRKE, F.R.Met.Soc. 
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53 Leslie^B iBtheriosCOpe. — This consists of two glass bulbs united by a vertical 
plass tube, of so fine a bore that a little coloured liquid is supported in 
it by its own adhesion, there being air confined in each of tne bulbs. 
The lower bulb, A, is enclosed in a highly polished brass sphere, D. The 
upper bulb, B, is blackened, and placed m the centre of a metallic cup, C, 
wnich is gilt on the inside, and may be covered by a top, F. When the 
top is on, the liquid remains at the zero of the scale. On removing the 
top and presenting the instrument to a clear sky, either by night or by 
dav, the upper bulb is cooled by terrestrial radiation, while the lower 
bulb retains the temperature of the air. The air confined in the upper 
bulb therefore contracts, and the elasticity of that in the lower bulb 
forces the liquid up the tube to a height proportionate to the intensity 
of the radiation. {See fig, 20.) 

Exhibited by Messrs. Negretti and Zambba. 



NEW INSTRUMENTS. 



54. Hioks'B '' One Hinate " Clinical Thermometer. 

Exhibited by J. J. HICKS, F.RMet.Soc. 

55. Opaqne Thermometer, Bain-gauge Jars, and other Heaaores.— These 

instruments are surrounded by a strip of white enamel extending all 
round the back and sides of the tubing except along a narrow space of 
clear glass forming the correct line of sight througli which the oore is 
yiewed, and have the divisions and figores engraved at the side of this 
narrow space over the white enamel. 

Exhibited by J. J. HiCKS, F.R.Met.Soc. 

56. Davis's Self-timing Anemomet-er, for recording the velbcity of the air in 
mines, furnaces, &c. The indications are so expressed that the use of a 
watch may be dispensed with. Exhibited by Messrs. John Davis & 8oN. 

57. Meteorologist's Wind Vane or Anemoscope. {See p. 64.) 

Exhibited by G. M. Whipple, B.Sc., F.R.Met.Soc. 



DIAQRAMS^ PHOTOGRAPHS, Ac. 



58. Diagrams illustrating the Snn's Baming Power by Oampbella regis- 

tering Sun-dial at the General Board of Health, Whiteliall, from 
December 21st, 1854, to June 21st, 1856. (Eetum oti Warming and 
Ventilation of Dwellings 1857.) 

Exhibited by G. J. Symons, F.R.S., P.R.Met.Soc. 

59. Photograph showing Diminution of Intensity of Actinic Action during 

the Solar Eclipse of July ISth^ I860.— This record was obtained 
by sensitising a large sheet of paper, and covering it with a thick slab of 
brown paper with a slit in it. The slit allowed the light to reach one 
portion only of the sensitised paper. At the end of each 5 minutes the 
cover was moved the breadth of the slit and a fresh portion of the 
sensitised paper was exposed. After the eclipse the wnole was fixed, 
and the photograph shown was taken so as to reduce the size. (See 
Symons On the Solar Eclipse of July 18M, I860.'' 

Exhibited by G. J. Symons, F.R.S., F.R.MetSoc. 

60. Records from Prof. McLeod's Sunshine Recorder. 

Exhibited by Fbof. H. McLeod, F.R.S. 
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61. Twelve Diagrams showing the Monthly Percentage Values of the 

possible Duration of Sunshine in the British Isles, mostly for the period 
1881-4. ExhibiUd by R. H. Scott, F-R.S., Pre8.R.Met.Soc. 

62. Diagrams showing Sunshine Results at Oeldeston^ Norfolk, 1881-1884. 

Exhibited by E. T. DowsON, F.R.Met.Soc. 

63. Volume of graphic Record of Sunshine at Aspley Quise for tlie four years 

1881-1884. • Exhibited by E. E. Dymond, F.R.MetSoc. 

64. Graphic Register of Sunshine recorded at Strellcy, Notts, showing the total 

duration, the percentage of possible duration, and the actual time at 
which the sun shone on every day from March 1st, 1881, to March 10th, 
1885. Also from March 1881 to December 1883, giving the total dura- 
tion of Sunshine during each hour for the whole month. 

ExhibiUd by T. L. K. Edge, RKMetSoc. 



65. Diagram comparing the Sunshine at Strelley with that recorded at 

Hodsock; distant 27 miles. This shows the mean hourly duration for 
each of the ten months, March to December— calculated from the three 
years, 1881-83. The most sunny hour of the day at each station for 
each month is at once seen, and it will be observed that although at 
Strelley the sun generally shines less in the morning than at Hodsock, 
at the former station for some hours before sunset there is invariably 
an excess of sunshine over the low stations. 

Exhibited by T. L. K. Edge, P.R.MetSoc. 

66. Diagram similar to the above, giving the results for the six months, April to 

September, together ; on this the excess at Strelley in the late afternoon 
is strongly marked. Exhibited by T. L. K. Edge, F.R.Met.8oc. 

67. Tables ^fom which the above diagrams were compiled, showing the duration of 

Sunshine during each hour of every month from March 1881 to 
December 1883, and the mean duration for each hour. 

Exhibited by T. L. K. Edge, P.RMet.Soc. 

68. Records for the days on which the greatest duration of Sunshine was 

recorded at Strelley in the years 1881-84. 

Exhibited by T. L. K. Edge, F.R.Met.Soc. 

69. Engraving and Description of Dr. D. Draper's Self-Recording Sun 

Thermometeri as in use at the New York Meteorological Observatory. 

Exhibited by The Royal Meteorological Society. 

70. Engraving of Richard's continuously recording Black and Bright Bulb 

Solar Radiation Thermometers. — This is a modification of Richard's 
well-known thermograph, and givep a continuous ink record of the tem- 
perature of a black and a bright bulb thermometer in vacuum envelopes. 

Exhibited by G. J. Symons, F.R.S., F.R.MetSoc. 

71. Photograph showing experimental Solar Radiation Thermometers in 

position at Heathfield Lodge, Chislehurst. 

Exhibited by G. J. Symons, F.R.S., F.R.Met.Soc. 

72. Photograph of Pro£ Balfour Stewart's Aotinometer. 

Exhibited by the Kew Committee. 

73. Engravings of two patterns of Winstanley's Radiograph. (See Photo- 

graphic NeioSy March 18th, 1881.) 

Exhibited by Q. J. Symons, F.R.S., F.R.MetSoc. 

74. Four Photographs of Cloud Views taken from the summit of Mount 

Hamilton, California, December 1882. Also photograph of the Lick 
Observatory, 4,250 feet above sea-level. Mount Hamilton, California, 
1882. Exhibited by Prof. D. P. Todd. 



SfiO taocBximos at Kumioa. 

75. Seven Photog^raphs of Cloada mken by Mr. O. W. Ormcrod, F.U.Mk!t 

at Teigninouth. Exhibited by W. MiBniuTT, F.R.Mct.Sc 

7G. Set of Photographs of Clonde taken simultfineously by two phntograjihUt 
cameras (photo-iiephoacopes) 800 yards apart, but electrically CMMir- 
iiccteij. Thi^«e were taken with the object of determining tlid 
altitudes of clouds. Exhibited by TiiE Kew Commit 

77. The Chromatics of ths Sky- — Third series of Ciiromatio sketches of cloudi 

and other atmospheric phenomena, taken with tlie object ol asfisting ii 
making weather forecasts, 1884-1885. 

Exhibited by J. 8. Dyabon, F.R.Mot.Sot 

78. Photograph of Flash of Lightning" taken by Dr. Puddicombe, R.N,, i 

board U.iM.S. Neplune, Q.t G.30 p.m. on November Uth. 1884, oi 
Tuyago from Madeira to Gibraltar. The flaah was followed in th 
seconds by a loud clap of thunder. The evening was perfectly d 
and rain fell heavily, 

ExhibiUd bn the Boyal Metbobologigal SocietitJ 
70- Two Photographs of Lightning taken at Tynemooth on August 0th, 1884, ' 
during a severe storm at 9 p.m. The focussing was done on the lightning 
RaBlies which followed each otlioi' very iiuiclcly. Sis eipoHures were 
made, but four were siioilcd by over-eipoanre. The two photographa 
exhibited were esposed about half a Beeond. Exhibited by M. Adty. ] 

80. Album containing 199 Photographic Portraits of the Fellows of theJ 

Boyal Meteorological Society, preacntcd to G. J. Symons, Seci-etary.l 
Feb. I9th, 1870. ExhibiCed by G. J. Symon.-, F.R.8., F.R.Mef.Socl 

81. Album containing the Photographs of the Stations of the Royal] 

Meteorological Society in the South of England, taken by Ml'. W. r 
MaiTiott during the inspection, 1884. 1 

Exhibited bl) ihc ROYAL M ET I; ORO LOGICAL SOCIETV. 1 

82. Two Photographs of the Meteorological Station at Lncknow Uouso, J 

Addisconibc, Croydon. Exhibited by E. Mawley, F.R.Met.SoC.I 

83. Curves from Richard's Thermograph, i-cooidiug Dry and Wet oa tl 

cylinder, as designed by Mr. G, M. Whipple. 

Exhibited by E. T. DowsON, F.R.MetSocl 

84. Diagram of Daily Rainfall at Ap.^loy House, Margate, for the year 1884. 

Exhibited by J. Stokes, F.U.Met.Soc.l 



April 15th, 1885. 

Ordinai'y Meeting. 
ROBEKT H. Scott, M.A., P.R.8., FreEident, ia tlie Chaii 
The following Fapcrs were read :— 
" Repoiit op Committee OB Deckeabk of Water Supply." (p, 2H}>) 

) THE Ublm Wind of Ckosb Fell, CdmBbr>1 



" ItBPOKT ov Committee o 
(p. 226.) 

" Results of Meteorolorical Observations made i 
Pabaocay." Ry Richard Stkaciian, F.B.Mbt.Soc. (p. 238.) 
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CORRESPONDENCE AND NOTES. 

« 

Note on early Notices of the Relation between Atmosphebic PressuriI 
AND Wind. By Robert U. Scott, M.A., P.R.S., President. 

In the March Number of the Zeitschrift der Oesierreischen GeselhcMfifilr Meteara^ 
logie there is a discussion as to the priority of the statement of Buys "uallot^s law, 
and from this it appears that the earliest notices cited date from about the year 
1853, the same year in which Prof. Adolph Erman's Paper, in which the same prin- 
ciple was stated, came out in Poggendorff*B Atmalen (Vol. LXXXVIII. p. 260). 
It appears that the claims to the honour of early recognition of this law of 
the late W. H. B. Webster, Surgeon R.N., have entirely escaped notice hitherto. 

In his Recurring Atmotpheric Periods (London, 1857), at p. 216, Mr. Webster 
institutes a comparison between the simultaneous barometrical readings at Green- 
wich and at Sanawick Manse, in the Orkneys, and he gives the following conclusion 
at which he arrived : — "A difference of one inch between the barometers of Green- 
wich and Orkney, or 500 miles apart, would produce a breeze of perhaps 9 or 
10 lbs. pressure ; but if a difference of two barometers at 250 miles apart 
amounted to one inch, the pressure or force of the wind would be 16 or 20 lbs. on 
the square foot These are the fundamental laws as true and permanent on 
the atmosphere as in the celestial and planetary motions." 

Mr. Webster had been anticipated by Proi. Buys Ballot and others in this 
statement, but it appears to me that in the following; quotation, which dates 
twenty-three years earlier, he stated the general principles of the relation of wind 
to pressure over the surface of the ^lobe in words which well deserve to be 
placed on record, and which stamp their author as a man of rare insight into the 
fundamental principles of meteorology. In the Narrative of a Voyage to the 
Southern AtknUic Oce&n m 1^ years l&iB'SOj performed in HM, Sloop * Chan-- 
tieUer^^ Capt. the late Henry Foster^ FJi.S.f Jrom the Private Journals of 
W. H. B. Webster (2 Vols. London, 1834), we read, at Vol. I. p. 316, " Here 
it may be well to revert, while the facts are before us, to the remarkable differ- 
ence oetween the height of the bitfometer at this place (the Cape of Grood Hope)-- 
and at Ca]pe Horn, the two Southern extremities of the mat continents of Africa 
and America. The barometer at Cape Horn, Staten Island and New South Shet* 
land scarcely ever reaches 30 ins., and the mean of theyear is 29*3 ins. or 29-4 ins. ; 
BO that the mean state of the barometer at Cape Horn is absolutely under its 
lowest state at the Cape of Good Hope. And the average difference between the' 
atmospheric pressure of Cape Horn and that of the Cape of Good Hope is nearly 
one inch of the barometer, or one-thirtieth part of tne pressure of the whole 
atmosphere. But the same thing precisely occurs within a much smaller space 
than tnat between the two Capes ; for at Valparaiso, on the coast of Chili, the 
barometer stands equally as high as at the Cape of Good Hope ; so that within ar 
space of a thousand miles there is a permanent difference of one inch in the 
pressure of the atmosphere. And if we suppose that at any time the barometer 
is high at one place and low at the other, we shall have at Cape Horn the baro- 
meter at 28'3 ins., while at Valparaiso or the Cape it will be at 30*6 ins., being- 
an occasional (nay, frequent) difference of more than two inches. Now, if we 
consider these changes to take place principally in the lower strata of the atmo- 
sphere, which in fact must be the case, ana that they range within the limits of 
five or six miles altitude, how great must be the di£ference of the weights and 
pressure of the reciprocal columns. It is not surprising, then, that there should 
be continual gales endeavouring to restore the equilibrium. IVom the foregoing 
statements it may be safely inferred that * the mean height of the barometer at 
the level of the sea being the same in every part of the globe * is by no means 
correct ; but, on the contrary, that ever^ |^lace has its own peculiar height of the 
barometer ; and to this permanent variation, a circumstance not heretofore re*^ 
cognised, may be attributed the perpetual interchauge and motions of the atmo* 
sphere. 

" Every place has, no doubt, its own specific pressure and appropriate tempera*^ 
tnre, as well as that of magnetic and electric action. The laws which regulate 
the barometer are not yet thoroughly understood, nor does our present knowledge 
of hydrostatics solve the whole pnenomena. Meteorology is a science yet in its^ 
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infancy, notwithstanding the vast mass of tables already supplied to it ; and we 
-want some master-mind to unravel the nn^steries of the subiect, and to propound 
the laws and principles of the science. It must be undertaken in a general way, 
and not with mere local observations. Are there not sones of atmospheric prea^ 
sure as well as of temperature 7 The mean pressure within the tropics is 30 ins. 
with a very small fluctuation, a range of not more than 0-5 in. durmg the whole 
vear ; while that of the extra-tropical to the latitude of 40° perhaps have the 
highest mean barometer 30*2 ins. or 30*3 ins., and a greater range of nuctuationa, 
■amounting to an inch or an inch and a half. Again, in the cooler latitudes from 
40P to 60° and upwards, there is an unequal and fluctuating range, the mean 
pressure being below 30 ins. and about 29*8 Ins., with a wide range £:om 28*1 ins. 
to ,30*8 Ins., being two and a half inches. 

" Of the Polar climes we have not suflicient evidence to state any thing with 
precision. It appears, thai, that the extra-tropiceJ or middle zone is the zone of 
high pressure, the inter-tropical of equal pressure, and that the cooler climes 
have the greatest change of pressure, combining both the highest and the lowest, 
but with the lowest mean pressure. Before predicting from the barometer, it is 
necessary to know its local mean and action. The foregoing conclusions are the 
result of observations at many places in each hemisphere." 

Even if subsequent research may bring to light earlier statements of the truth 
of the dependence of air motion on pressure, I venture to think that the foregoing 
Quotation from an English work which came out more than half a century ago 
•aeserves to reappear in the publications of the Royal Meteor(^ogical Society. 



RECENT PUBLICATIONS. 



Ambbioan Mxtsobolooioal Joubnai«. a Monthly Review of Meteorology 
and Allied Branches of Stady. May-Joly 1885. Vol. 11. Nob. 1-8, 
Svo. 

The original articles are : — The "Cold Island*' in Michigan, bv W. M. Davis 
<4 pp.).— A Theorv of the " Chinook,*' by L. A. Sherman (5 pp.). the " Chinook" 
winas are felt with sreat power in Oregon, Idaho, Montana, and even aa far eaat 
as Dakota. They blow trom the North-west, and are so warm that the snow 
disappears with wonderful rapidi^ before them.— The " Storm Glass " and its 
■action, by H. H. Clayton (3 pp.). — The Inversion of the Wind's Diurnal Period at 
Elevated Stations, b;^ A. L.Rotch (4 pp.)* — The Huron Tornado of August 28thy 
1884, by M. W. Harrington (5 pp.^. — Protection against Lightning, by A. McAdie 
(6 pp.). —Thunderstorms aud Air Pressure, by H. A. Hazen (3 pp.). — Climate 
of Santa F6, by M. W. Harrington (27 pp.). — Weather Changes of Xong Periods, 
by H. H. Clayton (13 pp.). The author demonstrates that : 1. There are areas 
of barometric depression, and elevation, which occupy weeks aud months in their 
niovements across the continent from west to east. 2. There exist, independent 
of the movements of areas of barometric depression and elevation, numerous see- 
saw oscillations in the pressure which have been ^ven the name of surges. 
S. In front of, and to the south of, areas of barometric depression of slow move- 
ment and lon^ duration, as in those of rapid movement and short duration, the 
temperature is above the normal ; and below the normal north of them and in 
their re^ur, which is usually the front of barometric elevations. In front of, and 
to the south of^ areas of barometric elevation of long period, as in those of short 
period, the temperature is below the normal, and above north of them and in 
their rear, whicn is UAuaUy the front of depressions. 4. la front of and within 
barometric depressions oi long period, a^ln those of short, the rainfall Is above 
theaormal, and below in their rear. La front oL and within barometric eieradpne 
of long period as in those of short, the general tendency is toward fair and clear 
weather with deficient rainfall. 5. Genenl weather predictions for long 
periods in advance are now practicable. 
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iLNNUAiBB DB LA Sod^Ti MAtAobolooi^ob db Frasxok. 82m6 Anode. 
August and September 1884. 4to. 1885. 

Contains:— Fr^qnence de la ploie suivant les phases de la lane, par M. 
Ccsardeyache (3 pp.). — Sar une pluie terreuse tombee aux iles Canaries du 2t au 
22 f6yrier 1883, par L. Teisserenc de Bort (2 pp.). — Relation snr un cjfclone 
rencontr^ par " le Salazie '* & 500 milles dans le SE. | £ de Hie Maurice du 9 au 
10 fSvrier 1884, par Capt. H. Mac6 (2 pp^. — Sur la distribution des pluies en 
Australie pendant la p6riode 1871-80, par v. Raulin (22 pp.). The author gives 
the mean monthly seasonal and yearly rainfall for the period 1871-80 at a laree 
number of places in Australasia, to which he also ados the latitude, longituoe, 
and height above sea level of the stations. — Formation des principaux hydro- 
in6t6ores et nouvelle th6orie de la gr^le, par J. R. Plumandon (18 pp.). 

Bbitish BainfalIi, 1884. On the Distribntion of Bain over the British Isles 
daring the year 1884, as observed at more than 2,000 Stations in Great 
Britain and Ireland, with articles npon various branches of Rainfall 
work compiled by G. J. Symoms, F.B.S. 8vo. 290 pp. and 9 plates. 
1885. 

This volume contains the records of rainfall from 2,495 stations. In 1860 
Mr. Symons only received returns from 168 stations ; and in order to show the 
flreat advance made during the past twenty-five years, he gives a reprint of the 
first of the series, viz. English Rainfall 1860, a pamphlet of four pages. The 
largest rainfall in 1884 was 184*75 ins., at the Stye, Cumberland, and the least 
12*01 ins. at Chatteris. Cambridgeshire. In addition to the above records, this 
volume contains an exnaustive consideration of the beat mode of representing 
monthly rainfall, articles on self-recording rain-gauges, on the drought of 1884, 
and other information. 

ClEL EV TeBBB. BbVUE POPULAIBE d'AsTBONOMIB, OB MstBOBOLOOIBy ET DB 

Phtsiqub du Globe. Deuzidme s^e —Ire annte, Nos. 5-10, May- 
July 1885. 8vo. 

Contains : — Les Tornados (3 ppj. — Le valeur des provisions mfitOorologiques 
au point de vue pratique, par £. Lagrange (9 pp.). — La foudre et ses effets sur 
les Hgnes t416ffraphiques et tOUphoniques (5 pp.). — Frequence relative des 
tempdtes dans rhOmisphdre nord (4 pp.). — Quelques mots sur la mOtOorologie des 
hautes regions de Tair (7 pp.). — Les saints de glace, par J. Vincent (7 pp. and 
plate). — Les conditions climat6riques du baa Congo pendant la saison s^he, par 
br. «J. Chavanne (8 pp. and plate). — Le culte des ph6nomdnes atmosphOriques 
chez les peuples primitifs (9 pp.). — Les rivieres et les lacs de la Bussie (3 pp.). — 
La scintillation des 6toiles uans ses rapports avec les phOnom^nes mOtOorolosiques, 
par C. Montignv (10 pp.). — Production de filaments de glace k la surface du sol, 
par W. Prina (2 pp. and plate). — L'6tablissement de stations mOtOorologiques de 

Sremier ordre au Congo, par Dr. A. von Danckelman (4 pp.). — La temperature 
e la terre (3 pp.). 

BoNQKONO. Annual Wbathbb Bepobt fob 1884. By. Dr. W. Dobbbgk, 
Government Astronomer. Foolscap folio. 1885. 

This observatory was not thoroughly equipped till March, so that the means 
of many of the elements are not complete for the vear. The mean barometric 

? treasure for the year was 29*972 ins. ; and the total rainfall 75*42 ins. No rain 
ell in the months of January and December. 

Hbtboboix>oi8chb Zktsohbift. Hbbaubobobbbn ton osb Deutsobbn 
Mbtbobolooischen Gesbllsoraft. Bedigirt von Dr. W. K^ppbn. 
ZwMter Jahrgang, Nos. 5-7, May-June, 1885. 4to« 

Contains ; — Ueber den jahrltchen Qan^ der Luftfeuchtigkeit in Norddeutsch- 
land^ von Dr. H. Meyer (lO pp.). In this paper on the yearly range of atmos- 
pheno moisture in Germany, the author discusses three e]^ent^-*vapour tension, 
relative humidity, and the dryness : being the amonn^n vapour pressure re- 
quired to saturate the air from time to time. These are all calculatea in monthly 
values for twenty-six stations.— Intensitatsmessungen des diffoaeii TageslichteSi 
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von Dr. L« Weber (15 pp. and plate). — Ezperimentelle Darstellong von 
Luf tbewegungen unter dem Einfluss von Temperatarunterschieden and Rotations- 
Impulsen, von Dr. Vettin (11 pp. and plate). — Temperaturanderung mit der 
Hone in Berglandem und in der freien Atmosphare, von A. Woeikon (18 pp.). 
This paper on the distribution of^ temperature with height, as shown bv 
mountain stations and balloon ascents, is a translation of a chapter in the author's 
work on Climatolo^, which has only appeared in Russian. He points out that 
British Meteorologists must not expect the phenomenon of inversion of tempera- 
ture to occur at Ben Nevis so often as it does at southern mountain stations, in- 
asmuch as Ben Nevis comparatively rarely lies within an anticyclone, and it ia 
only with these that the temperature on the top is higher than below. — Der 
Fruhling 1885, von Dr. E. Duderstadt und Dr. J. van Bebber (6 pp. and plate). 

BogietA. Meteorolooioa Italiana. Bollettino Mensuale pabblicato per 
cora deir Osservatorio Centrale del Real Collegio Carlo Alberto in 
Moncalieri. Serie II. Vol. IV. No. XI.— Vol. V. No. HI. November 
1884— March 1885. 4to. 

Contains: — La Society Meteorologica Italiana air Esposizione Generale 
Italiana (5 pp.).— rSopra la disastrosa Meteora del 7 ottobra in Catania, del Prof. 
O. Silvestri (5 pp. and plate). This whirlwind traversed about twenty kilometres 
of the country near Catania, producing great devastation along a zone about 
650-700 metres in width.— Le Valanghe nelle Alpi nel mese di Gennaio (2 pp.). 
As very disastrous avalanches had fallen in January, circulars were drawn up 
and distributed in order to gain information, so that an accurate study of the 
phenomena mi^ht be undertaken by the Italian Meteorological Society. — ^Risposta 
ad alcune Obbiezioni ripetute contro le osservazioni microsismiche in occasione 
del terremoto d' Ischia del 1883, del P. D. T. Bertelli (24 pp.). 

8thons*8 Monthly Mbteobolooioal Magazine. May- July 1885. Vol. XX. 
Nob 282-284. 8vo. 

The principal articles are : — Rainfall in Madagascar (2 pp.). — ^Notes on the 
Weather of a Century ago, by C. Tomlinson, F.R.S. (2 pp.).— -A Floating Mid- 
Atlantic Meteorological Observatory (2 pp.).— Atlantic Tides as Storm Warnings, 
by G. W. Brenan (1 p.). — On the Relative Humiditv and the Dryness of the Air, 
by G. Dines and R. Strachan (4 pp.). — M. Herv6Mangon's Iron Tower (2 pp. 
and plate J.— The Frozen Ground at Yakoutsk (2 pp.).— Frost of 1739-40 (2 pp.).— 
Scintillation and Weather Forecasting (6 pp.).— Extraordinary Fall of Rain and 
8now in Vienna, May 15, 1885 (2 pp.). 

ZeITSCHBIFT deb dSTEBBBIGHISCBEN GeSELLSCHAFT FUB MBTEOBOLOaiE. 

Bbdioibt yon Db. J. Hann. Band XX. May-July 1885. 4to. 
Contains: — Ueber die Bestimmune der wahren Luftemperatur, von H. Wil4 
(15 pp.). This is a reply to Mr. Hazen's paper on the same subject which 
appeared in the Ameriean Meteorological Journal^ Vol. I. p. 3421. Ftof. Wild 
defends his own methods and the results he has obtained, and concludes with the 
remark that Mr Hazen's assertion of the completeness of his mode of attacking 
the problem is premature.— Die tfigliche Periode der Windrichtung anf dem 
Obirgipfel und dem Bantis, von Dr. J. M. Pertner (5 pp.). In the Meteorologieche 
ZeiUehrtft (Berlin) for January 1884, Dr. Sprung had announced that the wind 
at plane stations or on table lands changes with watch-hands in the forenoon, and 
against watch-hands in the afternoon ; and on peaks that the change is exactly 
the reverse. Dr. Pertner has analysed the observations on the Obir, and fincb 
that the statement of Dr. Sprung is not confirmed. — Die Regeaverhaltnisse des 
malayischen Archipels, von A. Woeikoff (11 pp.). — Lancaster's Untersachnngen 
ftber die*Gewitter m Belgien 1879, von Dr. H. Klein (5 ppA— Die Bessel'sche 




Ternaicmsse aes maia^iscnen Arcmpeis, von a. vYoeiKon v^^opp.^. This is a 
continuation of a previous article, and it deals with the rainfall on the east of 
Java, which is much drier than the western part of the island. In concluding 
Dr. Woeikoff remarks that the prodigious daily falls noticed at Batavia and 
elsewhere do not bear such a high proportion to the total annual falls as holds in 
certain much drier regions, as e^. the shores of the Caspian Sea. 
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The Tempebatube Zones of the Eabth, considebed in belation to the 

DUBATION OF THE HOT, TeMPEBATE AND CoLD PeBIODS, AND TO THE EfFEOT 

OF Tempebatube upon the Obqanic Wobld. By Dr. W. EOppbNi 
HoD.Mem.B.Met.Soc.^ (Plate IX.) 

[Bead May 20th, 1885.] 

Both Man and the whole organic world have a twofold dependence upon 
climate. On the one hand, temperature and water-supply have a direct 
influence upon the processes of life ; on the other, they exert an indirect 
influence by supporting or destroying other kinds of organisms. The direct 
dependence upon climate is most evident in plants and cold-blooded animals; 
the indirect eflect of cUmate is the more important in warm-blooded animals, 
inasmuch as their bodies, by virtue of a wonderful mechanism, ei\joy an 
almost complete independence of the temperature of the surroundings. It 
is not so much the rigour of the weather that limits or prevents the settle- 
ment of mankind in the vast ice wastes of the Polar regions, — ^for we find, 
during a portion of the year, quite as great a degree of cold in parts which 
are comparatively thickly populated, — as the difficulty or impossibility of 
procuring suitable organic food, and especially the absence of food plants. 
Climatic diseases form a middle term between these two groups of causes, as 
they are becoming more and more traceable to the effect of minute organisms, 

^ Translated by J. S. Harding, F.B.Met.Soc., from the JUeUorologiselie ZHUchrifl% 
Berlin, for Mny 1884. 

NSW BBBIESi — VOL. XI. T 



256 KOfPEN THE TEMPERATUBE ZONES OF THE EARTH. 

while formerly they were regarded as the direct effect of climate or of in- 
organic conditions. 

The direct effects of temperature also, which are evinced iq such a striking 
manner in the case of the higher plants, are of a different kind ; for instance, 
ihe immediate fatal effect of a certain degree of heat must he distinguished 
from the influence which temperatures that fall within the limits necessary 
to life have on the rapidity and intensity of the processes of life. Whilst 
in our countries the ohstade to the cultivation of one shruh is that it is 
exposed to frost, in another it is that in the short or cool summer the wood 
has not ripened, that is to say, the necessary annual cycle of the processes 
of life has not completed itself. In many cases also the available heat, 
although sufficient for individual existence, is not so for the formation of 
ripe seed, and hence propagation of the species is not possible without con- 
tinual colonisation or the assistance of man. We find here also manifold 
interconnection of the causes ; whilst, for instance, the unripened wood freezes 
more easily, on the other hand the partially frozen plant can make less use of 
the warm period when that comes. We know, from Sach's investigation, 
that the budding, and possibly also the subsequent growth, of plants proceed 
most rapidly at a certain definite temperature, termed by him the Optimum 
temperature, and that they proceed more slowly in proportion as the tem- 
perature deviates above or below this amount until at a certain difference they 
become nil; then first apparent death, and, at a greater difference from the 
Optimum point, actual death, sets in. 

Higher organisms can only exist when the temperature of their sap docs 
not rise above a certain point, at the highest between 40° and 50° C, and when 
it does not fail below a certain amount in proportion to its degree of concen- 
tration, which is, however, not far from 0° C. In the first case, coagulation 
of the albumen occurs ; in the latter case the sap freezes. This latter condition 
certainly only partially suspends life in many plants and also in some rather 
highly organised animals, and if a thaw sets in sufficiently gradually it is 
followed by resuscitation. An attempt has often been made to express 
by formulae quantitatively the undeniable influence of temperature on the 
rapidity of development of plants. Complicated hypotheses, such as that 
the duration of a phase of development is proportional to the square (Quetclet) 
or to the square root (Babinet) of the height of the temperature above the 
freezing-point, have met with no satisfactory reception. The recognition that 
it is only in the case of temperatures above certain sprouting temperatures 
(minima), which are different for all plants and organisms, that the length of 
the period may be substituted for the height of the temperature, has rendered 
the idea of calculating from the freezing-point obsolete. 

The assumption that the product of the time by the height of the tempera- 
ture above such a base line gives a correct measure of the effect of tempera- 
ture on the plant has, however, even now zealous defenders, although it 
cannot be denied that this also rests upon arbitrary suppositions. It is not 
surprising that in the majority of eases tolerably concordant '* sums of 
tcmpcratuic '' can be obtained for the different years by the assumption of 
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different values for this base, especially where the base is not directly 
determined, becanso it is undeniable that vegetation is developed earlier in 
warm than in cold years, and it is only a question of the amount and 
character of this influence. The limits afforded by free nature within which 
the comparison is made are, however, very n^row. 

Under such circumstances, it appears more advisable ta disregard all pre- 
conceived assumptions, and to keep only in view the duration of the time 
during which the temperature stands above or between certain limiting values. 
In this manner Griesbach has succeeded in rendering more intelligible many 
important limits of vegetation by the duration of the time of vegetation of 
certain plants. He showed that their distribution ceases where the period 
during which the extreme conditions for the vegetation of the plant are 
favourable sinks below a certain limit. 

On making a critical investigation into the areas of distribution of the 
growth of timber trees in Russia, I was especially interested by a peculiarly 
formed belt, in which the limits of many of the commonest trees and shrubs 
of Central Europe fall, and which stretches from the Gulf of Finland east- 
wards to the Ural, and then southwards and south-westwards to the lower 
parts of the valleys of the Volga and the Don. In this belt of about only 
800km. in breadlh, we find the limits of the Oak (Quercus pedunculata)^ 
Elm (Ulmus effusa)^ Maple {Acer platarwides), Hawthorn [Crataegus Oxya* 
cantha)j Hazel {Corylua acellana). Spindle tree {Euonymti9 verru4:o9U8)f and 
the Crab Apple (Pyrus malm) ; and these are at the same time the furthest 
north-easterly representatives of their genera, — while some other kinds of 
trees, such as Alnua gTutinoM^ Prunus tpinosa, and Rhamnus catharticaf 
whose limits also fall within this belt, possess very near relations {Almis 
incana, Pruniis padus, Rhanvius frangula), which go further to the north. 

In Western Russia the Limo and Ash also reach their limits together with 
the trees just mentioned ; but in the east the Lime grows somewhat further 
to the north than this, even beyond the Ural, while the Ash remains behind 
towards the south-west, so that it only reaches the Volga somewhat below 
Nijni-Novgorod. The northern arm of this limiting belt lies where the 
normal duration of the period, with daily means above 10° C, lasts less 
than four months. The south-easterly arm is bounded by the continental 
steppes, which are unfavourable to all tree-growth, as there is insufficient 
rainfall for the high rate of evaporation. There is no doubt that in both cases 
historical (geological) conditions also, such as competition with other organ- 
isms, co-operate in determining. the special position of these limits, as the 
same species may be cultivated by man somewhat to the north, and to the 
south-east, far beyond their natural limit of distribution. Isolated stations 
where these could thrive beyond this hmit without human aid undoubtedly 
exist in considerable number in Northern Russia and especially in Western 
Asia, but their great distance from each other and their small extent, in 
the midst of a foreign vegetation, which is better fitted for these conditions, 
renders the immigration and the maintenance of the species in these parts 
very difficult. 



258 KOPPEN— TdE TEMPERATURE ZONES OF THE EARTM. 

The Polar boundary of tree-growth is a still more important limiting line 
of a similar nature, and coincides very closely with the isotherm of 10° C in 
the warmest month. Where the normal duration of the interval with daily 
means above 10^ C amounts to less than a month, trees no longer occur, 
even in a stunted condition, and the last forest islands in the Tundra lie every 
where close to this border line ; on the other hand, the cold of the winter 
has no noticeable influence on tree-growth, and in the whole spacious basin 
of the Lena, as well as in the greater part of that of the Jenissei, lofty forests 
still flourish on a soil which thaws only in its uppermost strata. Nor does 
the mean temperature of the year in any way determine the conditions of 
vegetation. 

We see how powerfully both the last-mentioned thermal limits — ^the dura- 
tion of the mean temperature above 10° C for one month and for four months — 
affect the conditions of human life, when we mention that the culture of 
wheat nearly corresponds with the latter — the limit of oak trees ; while 
beyond the forest limit not only is any kind of agriculture impossible, but 
the only animals of chase are almost exclusively to be found in the sea. It 
Is easily perceived that the shortening of the time of vegetation, where agri- 
culture is possible, affects man in a more direct manner by concentrating all 
liis field work into a few months, and forcing him to find other employment 
during the long winter. Thus the contrast between the latter and the dream- 
like short summer of the North must bfiuence the psychical dispositions of the 
inhabitants of these climes. 

Starting firom such points of view, I have endeavoured to represent upon 
the chart the temperature zones of the earth from the standpoint of the 
permanence of temperature above or between certain ** base values," accord- 
ing to the actual conditions prevalent upon the surface of the globe, without 
reduction to an ideal uniform level. The construction of a chart according 
to the distribution of temperature reduced to sea-level would have been much 
simpler ; but I consider that the laying down of the conditions of tempera- 
ture of the lowermost air-strata in contact with the actual surface of the 
earth to be more instructive, especially for the application of the chart to 
vegetable, animal and agricultural geography. I shall refer further on to the 
method adopted, and shall only remark here that I have purposely avoided 
going into small details, in order not to mask essential features by intri- 
cate representation of doubtful details. In the case of mountains, I have 
therefore only given those extending over wide regions, and have disregarded 
the others ; this was the only method practicable, owing to the small scale of 
Ihe chart. 

I have chosen as the base, temperatures of 10° and 20° C in the daily meanSj 
and as the characteristic interval of time, in accordance with the above- 
mentioned relations of the *' tree limit '* and of the *' Oak climate/* one and four 
months. The consideration of the daily changes of temperature would intro- 
duce a veiy interesting completion of the picture, but it will be proper 
for many reasons not to complicate the construction of the chart by 
these considerations. Other factors in the behaviour of temperature must 
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also exert a considerable inflaenee upon the organic world, snch as the varia- 
bility of temperatnre both in Dove*s sense and in that of Hann. For what 
we represent in charts, and consider to be available for plants accordbg to 
the mean values for many years, is not available in individual years; and 
where the temperatures of the years vary much, the occasional unfavourable 
seasons (which occur sometimes in successive years) will make the actual 
conditions worse than they appear to be from the normal values. An example 
of such an effect might be given in the failure of the Oak and its accompany- 
ing trees in South-west Siberia, where, according to the mean lalues, although 
in a somewhat narrow belt, an *' Oak climate '* prevails and the rainfall is 
quite sufficient for luxurious tree-growth; nevertheless the Oak and its 
associates above-mentioned do not reach beyond the Ural. Only a few repre- 
sentatives (as the Alnus gliUinosa) appear again in the first outlying slopes 
of the Altai mountains in island-like isolation. In the Barabd, on the con- 
trary, Birch is almost the only timber, and grows most luxuriantly. As in 
Western Siberia, the mean variability, in Dove*s sense (mean departure of a 
single year from the normal value), is greater than anywhere else in the 
world, we need not seek other causes for the exclusion of the above-named 
kinds of trees than the effect of this element, supported by another which 
also reaches extraordinary magnitude in Western Siberia, namely the varia- 
bility, in Hann*s sense, or the mean amount of the variations of temperature 
from day to day. 

The number of combinations which the said limits of duration (one, four 
and twelve months) and of temperatnre (10^ and 20° 0) may form is certainly 
large. But practically only certain of them come into consideration, and 
therefore only seven different belts are distinguished in the accompanying 
chart, six of which are repeated in the northern and southern hemispheres, 
and these are often split up by mountains or by the contrast of conditions 
between land and sea. 

1. The Tropical Belt embraces, according to our definition, the parts of 
the earth's surflEu^e in which the normal temperature always stands above 
20^ G. As these, with few exceptions, only rise above 80^ C in continental 
parts on the northern edge of the belt in the warmest month, its characteristic 
is uniformly high temperature with small yearly variation, the division of tho 
year depending only upon rainfall, &c. The belt stretches on an average 
.from 2CP N to 16° S, but its breadth is subject to considerable osciDations, 
because it is limited by cold currents on the west coasts of the continents, 
and partly by radiation in the interior of the continents at the time when 
the sun lies over the other hemisphere. It is still more limited by elevations 
of the land, while the warm currents on the east coasts and the uniform tem- 
perature of the oceans push the boundaries of the belt further polewards. 
The Tropical Zone, moreover, in East Africa and America is for the most 
part traversed by meridional mountain chains. Islands and coasts swept by 
the Trade Winds near the Equator show the character of this ssone most 
plearly. The following examples will illustrate this— < 
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Samoa. Oayenne. ParH. Zanzibar. Golotnbo. Batavia. 



Coldest month 


241 


26-1 


26-0 


25-2 


26*5 


258 


Warmest month 


26-7 


27-7 


27-7. 


28-1 


28-6 


26-4 



2. In the Sab-tropical Belts moderate temperatm-es prevail for at the least 
one month, and at the most eight months, while in a hot season, four months 
at least in length, the high declination of the sun comes fully into account. 
Higher extremes of heat are reached in this bolt than in the vicinity of the 
Equator, owing to the longer days and less amount of cloud. On the chart 
this belt is found separated in many parts into two or three sub -belts by red 
and blue tints. An almost tropical sub-belt, where the temperate and there- 
fore relatively cool season, with the daily mean under 20° C, is only short and 
embraces less than four months, can be separated from the rest of the belt,^ 
in which the hot season lasts less than eight months. This remainder of the 
sub-tropical belt in the Southern Hemisphere and on the oceans generally 
(except on a small strip on the east coasts of the continents) exhibits no 
specially cool months with temperatures under l(f C. On the continents of 
the Northern Hemisphere, however, it includes extenrave regions in which 
the temperature of the coldest month falls below this figure, and where we can 
therefore speak of a real winter. China Proper and the Southern States of 
the American Union belong, with the exception of the Southern Coast border, 
as much to the wintry portion of the Subtropical zone as do the southern 
section of the Aralo* Caspian basin, the central parts of Persia, Syria and 
Arabia, as well as parts of Greece and Southern Italy. 

Material was wanting for drawing the red hue over the seas and in the 
tnonntains of the lower latitudes, and these would have been worthless in 
those cases where the whole yearly oscillation is so small ; for where the 
temperature of all months is at the most a degree or two different from 20°, 
it is somewhat indifferent whether this occurs for less or more than four 
months. Both belts are broad, and their difference important only where, 
as in the Sahara, the yearly oscillation of temperature is great. 

8. The Temperate Belts of both hemispheres are spht up into several 
sections, having this in common, that the moderate temperatures (10^-20° C) 
last at least four, and the hot (ahove 20° C) not more than four months. 
The two first sections of this belt, ' denoted by violet and dark blue, are 
CQmplementary to each other, since the one, which never exceeds 20° C or 
falls below 10° (denoted by ''constantly temperate*'), suits the 'oceans, 
the other, denoted by ''hot summer,'* in which the temperature for one or 
more months falls below 10^ C, suits the continents. The third section, on 
the contrary, denoted by " summer temperate, winter cold,'* forms an almost 
continuous belt around the whole Earth on the polar borders of both the 
others, and is separated from the constantly temperate belt by the isotherm 
of 10° C of the coldest month, and from the "hot summer" belt by the 
isotherm of 22° C of the warmest month. It seemed more instructive in this 
case to take tliis higher value, instead of 20° C, because it gives a better 
climatic limit, while the other would con^e the belt, " temperate with hot 
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Bummer '* to a small strip. A new intermediate district is certainly here and 
there produced thereby, where from one to three months exhibit over 20° C, 
bat none 22° C. Bat this is not important enongh to require representation 
npon the chart. 

(a). The " temperate with hot summer '' belt has a close relationship 
with the exterior '* cold winter'* portion of the sub- tropical belt, from 
which it is only essentially distinguished by the duration of the hot 
period. In this belt vegetation generally, except in Eastern North 
America and in East Asia, suffers regularly from drought in summer, so 
that irrigation is necessary for gardening, and partially also for agricul- 
ture. The high temperature only indirectly injures vegetation, in so &r 
as^vaporation increases. But as in these latitudes the great heat in the 
summer of continental regions is generally associated with little cloud 
and rainfall, heat and drought are closely connected in the greater por- 
tions of this belt, and the continental parts of it, being deserts or steppes, 
offer a strong contrast to the northern forest region. The combination 
of heat with humidity, which during a great portion of the year charac- 
terises the tropical belt, only occurs in the sub-tropical and in the '.' hot 
summer '* belts in the monsoon districts of South and East Asia, as 
well as in the south-east border of North America and Brazil. 

(/).) In the' northern hemisphere, if we disregard the tropical 
mountains, the regions with constant prevalence of moderate temperatures 
form two separate areas in the Atlantic and the Pacific Ocean. In tiie 
southern hemisphere, however, the belt of this character is only inter- 
rupted by the South American continent, as it passes southwards of 
the southern points of Africa and Australia. But another striking 
irregularity is seen in the souflicrnmost parts of the two last-named 
continents ; isolated districts appear in which the temperatnre of the 
coldest month sinks lower, owing to the influence of the continent, than 
over the sea at its polar limit, and falls below 10° 0. The " temperate 
hot summer ** belt is only represented in the southern hemisphere by 
three small continental areas. 

(c) The third and exterior of the temperate belts, which we may 
call the '' temperate with cool summer " belt, is characterised by a mean 
temperature lying between 10° and 20° € during at least four, and at most 
eleven months, and below 10° C for at least one, and at most for eight 
months. But months with a mean temperature above 22° do not occur. 
The chart shows that this belt, which is at present the chief seat of human 
culture, terminates in the east with the Altai mountains, reappearing 
only in the Amur territory ; and in fact this is nearly the case, and this 
condition is reflected in the vegetation in an increased degree (see 
above) in the disappearance of almost all leaf trees in the neighbourhood 
of the Urals, and their re-appearance in the Amur territory, — ^while 
between these regions the Siberian Pine Forests reach as far as the 
steppes of Central Asia in Western Siberia, only with occasional patches 
of Birchwoods. But the extreme steepness of the yearly temperature 
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carve, which is necesBary for the diBappearance of this belt, is not 

completely attained. A July of more than 22° C would be requisite 

for thb) with a mean temperature of less than 10^ G in the months of 

both May and September. At no known station does this difference 

reach the required magnitude of 12° C, but it does reach 10^*1 to 

11^*1 C in Nertschinsk, Blagowestschensk, and Selenginsk ; 9° to l(f C 

in Semipalatinsk, Barnaul, Irkutsk, and Urga. Accordingly the temperate 

belt, with summers of sufficient length, but without regular heat, is not 

entirely extinguished, on the northern limit of Central Asia, but at all 

eyents it is only represented by very narrow and irregularly formed 

bands (principally owing to the mountainous nature of this border 

district). 

4. The cold belt which here joins on the polar side, in which the number of 

temperate months sinks under four but not under one, and the period of 

vegetation is very much abbreviated, forms a continuous ring round the 

globe in both hemispheres. The cause that the breadth of this ring in the 

southern hemisphere is much less than in the northern, is the slight 

yearly variation of the temperature in the former, for in the southern 

hemisphere the difference between the latitude, where the coolest month 

sbks below 10° C (about 40° S) and where it is followed by the warmest 

(about 49°), is for this reason incomparably smaller than in Asia, where on 

the 100th meridian £ the first limit lies in 22° N, and the hitter in 

72? N. The distances are therefore as 1 : 5^. Over a great part of the 

northern belt the ground, which in summer at a certain depth (completely 

at a depth of 28m.) maintains approximately the mean yearly temperature, 

does not thaw at all, although not only fine forests but in some places even 

cornfields thrive well at the surface. The dotted blue line, which, however, 

cannot lay claim to any accuracy, exhibits this extension of the frozen 

ground. Owing to the paucity and inaccessibility of niaterials, I have used 

Wild's calculation for the drawing of the lines, according to which the limit 

of the frozen soil must coincide nearly with the yearly isotherm of- — 2° G. 

I have not been able to take account in the chart of isolated patches of 

smaller extent in this district, which must exist with every high mountain 

^stem. 

6. Neither did the scale of the chart allow of a representation of the 
andogons exceptions to the greatest defect of heat in the pohir belts. Only 
the accidental extension of the large regions of this kind in Central Asia have 
been regarded. The Equatorial and lower borders of this region do not 
coincide every where with the limit of tree-growth, because the defective 
summer temperature is certainly the most important, but not the only, cause 
of the failof e of trees in this region. The cause of the failure of trees in the 
vicinity of the sea in high latitudes is only partially owing to the depression 
of the^iummer temperature by the sea, but partially due to the greater force 
of the storms, which in much lower ktitudes, as for instance in North-west 
Oenmu)y, interfere with the tree-growth near the sea by whipping off the 
twi^ where there is no shelter. On exposed coasts and islands the limit of 
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&ilttre of trees is reached, as, for instance, on the Alentian Isles — ^in a region 
where to all appearances the temperature reaches and exceeds 10^ C for more 
than one month. And the same thing ohtains on free plateaux and mountain 
peaks, where also the violence of the winds reduces the tree-limit mach 
below the height which it attains on protected hillsides and in valleys,— of 
which a fine example is given in the Jail& motmtains of the Orimea. It is 
easy to perceive that in many cases it is not one single hortfiil condition, bat 
the co-operation of several, that prevents the thriving of an orgimism ; as each 
individual attack diminishes the power of the organism to overcome others. 

In order to obtain an idea of the distribution of the air temperature at 
the actual surface of the earth, there is no other way than the use of 
orographic maps and calculation of the heights to which a certain temperature 
corresponds, from the temperature of any one level, and from the vertical 
decrease of temperature as deduced for the district and season, or as it may 
be assumed by analogy. It would be utterly absurd to attempt to draw the lines 
for such a chart merely from the direct data of a few accidentally distributed 
meteorological stations. The chart, moreover, as the first of its kind, needed 
only to represent the main features correctly ; so that great accuracy in the 
calculations was not requisite. The assumed decrease of temperature amounts 
to 1^ C for from 150 to 200 metres. The much more gradual decrease in 
winter, which characterises the continental northern regions, does not come 
into consideration for our purpose, as that falls Im: outside the season of 
vegetation. For my original level I have taken either the level of the sea 
and the existing isothermal charts as a basis, or else that of a station or group 
of stations for which the data have been well determined. For the United 
States and Norway, the charts of Schott and Mohn respectively were taken, 
which represent the distribution of temperature at the actual surface of the 
earth ; those of Schott certamly refer to the mean of the seasonff, and in 
using them I had first to i^^ply a correction to reduce them to the period I 
had selected, which was done by means of a graphical interpolation with the 
help of .the numerical values from neighbouring stations. The most impor- 
tant limits of height deduced for our regions in the mountainous parts of the 
earth may be shown in round numbers in the following table (p. 264): — 

If we compare our Chart with the representations of yearly and monthly 
isotherms, which are now so common, we shall find at some points impor- 
tant differences, irrespective of the fact that on the existing charts of the 
world the isotherms are not yet given for the actual surface of the earth, but 
always for the ideal level of the sea. In general the lines of our chart, if 
they had been reduced to the same level, would have coincided much more 
closely with the pArallels of latitude than the yearly isotherms do. This 
corresponds to the analogous behaviour of most of the limits of distribution 
of plants, which has been long remarked, and is in a great measure ascribed 
to the influence of light, of which the distribution is regulated by latitude, 
and has not such irregularities as the distribution of teipperature. Our chart 
will show, howerer, that a great part of the limits of distribution are directly 
determined by the temperature conditioqs of the vegetation seiMioii. In fact, 
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Upper and Lowbb Liidts of tbb Bblts, in Mbtbbs. 



District. 



Mexico 

Eqaatorial Andes . 
Fera (W. declivity). 

Bio Janeiro 

Gayana 

Gaboon 

Abyssinia 

Ceylon 

The Snnda Isles .... 



Tropical. 



o — 500 
o — 1000 

0—200 
o— 1000 
o — 700 
o — 700 
0—1050 
o— IIOO 



Himalaya 

Caucasoa 

Armenia 

Altai 

Alps (S. declivity) 
Algiers 



Natal 

Cape of Good Hope. 
Chili in 33 S. Lat. . 



Snb- 
Tropical. 



Temperate 

*'Hot 
sommer. 



»i 



— 1800 



500—1700 1700 
1000 — 1500 
o — 200 

200—1 100 
1000— 1300 

700 — 1000 

700 — 1600 
1050 — 1600 
IIOO— 1300 



o— i6oo'i6oo— 1800 

— I 0—340 

o — 850 850—1600 



— I 0—500 

0—800 800 — 1650 



o — ^500 



Constant 
Temperate. 



2200—2700 

1500 — 3400 

200—1200 

IIOO — 

1300— 
1000—2400 
1600—2300 
1600 — 2800 

1300— 2«00 



500—950 
0-450 



Temperate 

*• Cool 
summer. 



»« 



2700—3600 
3400—3600 

I200— 2000 



2400 — 2800 
2300—3300 
2800—3300 
2800—3000 

1800—3600 
340—1350 

1600—2600 

— 1800 

500 —1400 

1650— 

950 — 2200 
450— 

o — 1700 



the difitricts on the chart in a great measnre agree ^th those on Griesebach's 
Oeographieal Charts of Plants ( Vegetation der Erde) ; also in Petermann*8 
Mittheilungm 1866 and Engler's Geschichte der Pflanzemcelt (also in 
Meyer's Conversations-Lexicon , Yearly Supplement V.). 

' This agreement ooold with advantage be carried farther by paying greater 
regard to the nmtnal relations between the geography of the organisms and 
climatology. Bat the present climate is only one of the two most powerful 
factors in the distribation of organic beings. The second, which is at least 
as important, is the historical. Engler has sacccssfally devoted himself to the 
grateful task of separating these two factors in his researches and also in his 
graphical representations ; bat a great deal remains to be done in this direc- 
tion, in order to illustrate more clearly the geography of the organisms. A 
precise statement of the position of the question by resolving it into its 
separate factors will do more to advance the science than continually drawing 
up new divisions of the Earth according to kingdoms of Flora or Fauna. 
•And as man urgently requires system, dsppcially so long as he is not able to 
command the material, the strict carrying out of various specific divisions 
according to fixed specific points of view will do more to further the subject 
than somewhat premature attempts to devise better natural divisions, embrac- 
ing all characters. 

If, in conclusion, we cast a glance at the relations of the temperature belts 
represented in the chart to the races of mankind and to civilisation, the fact is 
strikingly prominent, what an urgent need the present leaders of civilisation, 
the Europeans and their descendants, have of a cool season to invigorate 
their forces and brace them up for firesh campaigns in the development of 
tliat restless slaruggle " after a happy golden goal *' which is the fundament^] 



KdPPEN— THE TEMPEEATURE ZONES OP THE EARTH. 205 

condition of civilisation. A hot, even a very hot, summer does not prevent 
breathless ''going ahead" in America; bat where, however, the heat, even 
if tempered, extends over the whole year, and where the stimulating winter 
no longer obtains. Northerners who have brought with them ideal objects of 
work or have great speculations on hand may be able occasionally to go on 
for years ; but indolence and listlessness is certainly the characteristic of the 
human race in such regions, and eventually seizes, if slowly, the more surely, 
upon the European immigrants. Further, so far as Europeans are concerned,- 
there is the well-known impossibility of doing hard bodily work, or of exposing 
themselves unprotected to the sun in this zone on tlie continent without 
danger to life — a bar to activity of which the causes are not yet sufficiently 
explained, and which at sea, on board ship or on oceanic islands, does not 
exist to nearly the same extent. Hence the formation of colonies with 
purely European population in these regions is impracticable, and the white 
man can only hold a footing there as master over subjects of another race 
and only in isolated pursuits. But^ as the chart shows, latitude does not 
entirely decide the matter, because there are provinces in every latitude, 
high up in the mountains, which offer the conditions of temperature required 
for white men, and which also presumably might maintain a compact popu* 
lation of European race — ^provided means of communication, which are 
generally deficient, and sufficient protection of rights were assured. 

Great increase of intercourse has transferred the centre of civilisation in 
the course of time from those countries which are richest in natai*al pro- 
dnct^, continually farther and further towards those which are poor in such 
products, but which are favourably placed for intercourse, and inhabited by 
a populatifin with a highly developed sense of enterprise. Thus the civilisa- 
tion of the old world has wandered out of the sub-tropical belt, where it had 
its chief seat up to the sixth century b.c, into the zone of *' temperate with 
hot summer,*' while the belt with moderate cool summers, with the exception 
perhaps of the highlands adjoining the old civilised countries of Mesopotamia, 
&c. still lies buried in the depths of barbarism. In the course of the middle 
ages the difference in culture of these two belts in Europe became more and 
more equalised. The complete transference of the central point of intercourse, 
and also to some extent of the power, of Italy and the Levant to the Iberian 
Peninsula and from the Baltic to the North Sea in the period of the great 
discoveries, took place from east to west within the same belt. The speedy 
decadence of the power of Spain and Portugal, and the rise of Holland and 
afterwards of England, rendered, however, the translation of the centre of 
gravity of human civilisation towards the cooler zone an accomplished fact, 
and this the continually high standard of civilisation of the northern half of 
Italy, and its fresh advances in the most recent times, has not be^ able to 
alter. 

In America also the analogous transfer of civilisation from the warm to 
the cooler countries is striking enough in the period since the beginning of 
the European settlement. Bat the old indigenous civilisation of this continent 
belonged here for the most part also to the temperate climate, as it was 
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eoneentraied on the plateaux in Pern as well as in Mexico, — and it is only in 
Yuoatan that rains of splendid buildings, now overgrown by tropical primasval 
forests, are to be found. The advantage which temperate climates possess 
over hot ones in awakening the sense of enterprise and the struggle after 
greater things is shown, therefore, in Amerioa[even more than in the Old World. 
The more generally this principle becomes prominent, however, the more 
most the very isolated exceptions to it attract our attention, where we find 
grand ruins and remains of a comparatively high civilisation in the tropical 
lowland. Such are found nearest the Equator in Burmah, Siam^ «nd Java. 
Others must decide whether the circumstance that we find them in Hindostan 
and Yucatan in the neighbourhood of highlands with a temperate climate, and 
in a certain genetic connection of the inhabitants with the latter, is essential for 
explanation of this exception. But, generally speaking, we must distinguish 
between, on the one hand, the forced enterprises of individuals, or of a caste 
ruling by despotic power over the inert masses, as we find them prominently 
represented in the hot countries; and, on the other, the sense of enterprise of 
the people itself or of a great portion of it, such as we find it with the 
population of the Mediterranean, and later still more with the populations of 
the Hanse Towns, Dutchmen and Englishmen. The first find the most 
favourable ground where the richness of natural production facilitates the 
nourishment of great masses of men, while their indolence renders it an easy 
task to subjugate them ; while the latter for the most part take root under 
exaotiy opposite conditions. 

The diffusion and energy of the human race in the temperate zone has 
resulted in an attack upon the geographical distribution of the animal world, to 
which as a rule sufficient attention has not yet been paid. By the extirpation 
of the Iwrgd mammalia in this zone this attack had even in very early times 
created a much wider gulf between the tropical and arctic animals than was 
given to them by nature. It has confined to the torrid zone those animals which 
belonged to it in common with the temperate zone, and those whose area of 
distribution embraced the temperate and the frigid zone have been similarly 
confined to the frigid zone. And in this way it happens that the discoveries in 
Quaternary caves give us a mixture of animals of different climates, such as the 
lion and the reindeer, the hy tena and the arctic fox, the hippopotamus and the 
glutton. This would be inexplicable if we did not, even at the present day, 
find a similar if perhaps not quite such an extensive connection in those parts 
of the temperate zone in which a thin population with a very low stage of 
civilisation still exists. I refer to the Amur, where a short time ago, certainly 
in a small district, the tiger preyed upon the reindeer. . . 

On the other hand, there are animals which, following the diffusion of the 
human race, extend their region of distribution, especially towards the cold 
zone ; and not only parasites and domestic animals, but also such game 
animals as the hare, are included in this case. The deduction of changes of 
climate from the distribution of the higher fauna is therefore only possible by 
examining the question from all sides, 
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DISCUSSION. 

Mr. Archidald 6iiid that Dr. Koppcn^s maps of temperature zones were 
extremely interesting. One very striking feature was that the hot regions 
extended so far south of the equator, but this could be accounted for when It 
was remembered that the zones represented the duration and not the degree of 
heat. It was pretty evident that these zones took no account of range of 
temperature, since from the map it would appear to a casual observer that the 
southern part of India was considerably hotter than the northern, whereas it was 
well-known to Anglo-Indians tliat in summer the North-west was considerably 
hotter than the southern parts. 

Mr. Baldwin Latham said that for some time past he had observed the 
temperature of trees. A hole was bored in tlie trunk of a tree and a thermometer 
inserted, which was read two or three times a day, and during different seasons. 
The results of these observations showed that there was something else besides 
temperature which destroyed trees and influenced their growth ; and the most 
important of the other causes at work was the amount of moisture. This was 
particularly noticeable in the case of the ash and the oak, the ash appearing in 
bud before the oak when the condition of the ground was dry, but the oak 
coming into bud flrst and the ash being very late when the season was wet and 
cold. The ash was before the oak this year, the ground being in a dry condition. 
Trees could survive great cold, but not when combined with wetness of soil. Of 
course the growth of trees depended to a great extent on the character of the 
soil, and in fact the best test of the fertility of soil was the perfection of the 
culture of certain kinds of timber trees. 

Dr. Marcet corroborated Dr. Kdppen^s remarks as to the effect of lieat and 
cold on the energy and working abilities of man. He had for several winters 
lived in the South of France, where the weather is alwavs warm, and could 
testify to the difliculty that was experienced in carrying on his work there. He 
then described the physiological effects of heat and cold in regard to -their effect 
on man in the exercise of his functions. 

Mr. Lauohton, referring to Mr. Latham^s remarks, siUd that in the case of the 
great prairies of North America the absence of trees was considered by the 
American surveyors to be due not directly to the dryness of tlie climatei but to 
the great fires induced by the dryness. He also drew attention to the remarkable 
development of ferns in comparatively cold climates, as, for example, the higher 
latitudes of tlie West coast of South America, where the weather was uniformlv 
cold and wet, but with no great extremes, and where ferns flourished in abuna- 
ancc. With respect to tlie /effects of heat on man, it is a matter of familiar 
remark at all tropical seapovfo that naval ofAcers go about in the heat of the sun 
without injury, in a way that no one else — except coolies — would think of doing. 
Perhaps tliis may be due to the effect of sea lur on the constitution, which Dr. 
Koppen seems to refer to. 

Mr. Archibald remarked that the growth of ferns appeared to be chiefly a 
matter of moisture. At Darjiling, where the rainfall was 120 ins. in the year, 
the ferns were most luxuriant. The mean temperature of Darjiling was about the 
fame as that of London. 

The President (Mr. Scott) said that the charts exhibited the duration of 
heat and cold, and that the reason for the area of the hot regions extending so 
far south of the eqUator was that those parts of the world have less range of 
temperature than those lying to the north, and consequently the number of hot 
months was greater. He hm been informed by the late Mr. E. Blyth, for many 
years Curator of tliQ Botanic Gardens, Calcutta, that while at that place there 
were great difficulties in making European fniit trees, such as apples, grow : it 
was the fact that in some parts of Hindostan the extremely hot summer played 
the part of the polar winter, checked the flow of sap in the tree, and aJlowea it 
to harden its wood, so that under these circumstances the trees of the temperate 
zone fruited in the torrid. 
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On THE Equivalent op Beaufort's Scale in absolute Velocity of Wind.' 
By Dr. W. Koppen, Hon. Mem. B.Met.Soc. 

[Read May 20th, 18850 

I WISH to lay a few remarks before the Society with reference to the paper 
by Mr. Charles Harding, which appeared in the Quarterly Journal for 
January last (p. 89). I am glad that Mr. Harding has brought nnder dis- 
cussion the extraordinary confusion which still exists with regard to the 
comparison of the different methods of estimating or measuring wind-force. 
It is not difficult to find instances in the literature of the subject which differ 
as widely as, or even wider than, those quoted by Mr. Harding, as regards 
the value assigned to the same figure of the Beaufort scale. I shall quote 
three English authors as examples :— 

Beaufobt Scale. 4. 5. 6. 7. 8. 



Sir W. Snow Harris— Statute miles per hour 10 16 38 19 23 
Smeaton „ „ „ 28 82 40 50 60 

White (A^^mi I OrigL-Naut. miles per hr. — 14 17* 28 28 
i877?M7§^ „ „ - 16 20 26 81 

But these figures, and the greater part of other existing data, are arbitrary 
assumptions based upon very weak empirical or hypothetical foundations, 
and cannot be accepted as authoritative utterances. 

I have taken Sir W. Snow Hai-ris's figures from Findlay's North Atlantic 
Memoir (p. 179, 14th Ed.). The experiments with Lind*s Anemometer 
referred to there appear to be intended only for calculating the relation 
between the velocity and the pressure of the wind ; I do not know on what 
basis the relation of both to Beaufort*s scale rests. 

As the lower numbers of Beaufort scale are based upon the speed of the 
ship, and the higher upon the amount of sail carried, it would not bo 
impossible to calculate on the principles of Hydrodynamics the wind veloci- 
ties corresponding to these different rates of speed or amounts of sail (and 
consequently to the degrees of wind-force), for a given form and stability of 
the ship, paying due regard to its rig, both in still water and carrying 
cei-tain amounts of sail. But the problem is so complicated and the 
calculation at present so devoid of all the necessary data, that we are 
absolutely driven to the purely empirical method, namely the determination of 
the required relation by comparisons of estimations with simultaneous 
anemometer readings. There are not many investigations of this nature, 
although they are tolerably easy to carry out. We must certainly content 
ourselves in most cases with estimations made on shore, because anemo- 
metrical observations at sea are both rare and difficult. In order that such 
comparisons may yield definite results, the estimations must, of course, 

1 Translated by J. S. Harding, F.BJIet.Soc. 
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actually correspond to the figures of Beaufort's scale, and the anemometer 
readings must denote the actual wind velocity at the very place for which the 
force is estimated. We are frequently too exacting in the former respect ; 
for an accurate determination of Beaufort's scale according to the definitions 
is hardly possible, owing to the great variety of ships and of circum- 
stances, and it becomes really only a question of the meaning which observers 
at sea generally attach to it. With regard to this, I can confirm — ^from our 
experience at the Deutsche Seewarte — Capt. To3mbee*s remarks as to the 
close agreement shown between the estimations of different observers both at 
sea and at coast stations. On the other hand, too much confidence is 
usually placed in the scales with which our anemometers arc provided. 
These are nearly all graduated on the assumption that Robinson's cups move 
with one-third of the velocity of the wind, whereas it has now long been 
established that cups of the usual dimensions move quicker — ^with about 
two-fifths of the wind's velocity, and more. I only know of two direct 
and somewhat extensive comparisons of Beaufort's scale and of wind velocity 
measured with Robinson's cups — ^that by Mr. R. H. Scott in the year 1874,^ 
and that by Dr. Sprung in the year 1879.- Mr. Harding only quotes the 
first of these, and from a later reprint ; the second is not oven mentioned by 
him, nor is a short article in the Oesterreicldacheti ZeUschriftfurMeieorologiey 
1879, p. 802, in which I have endeavoured to combine the two investiga- 
tions. I think, however, that Dr. Sprung's investigation merits very special 
attention, both for the extent and the nature of the materials used and for 
the close agreement vUer se of the results obtained. One disturbing element 
in this discussion is that the constants of the anemometer were not deter- 
mined, a defect I have, however, endeavoured to remove (in a similar 
way that Prof. Mohn has lately done) by calculating them by analogy, from 
the size of the instruments, in accordance with the experiments made at St. 
Petersburg — a deduction which I was able to test and confirm entirely by 
means of one of Prof. Recknagel's compared anemometers which was for 
some time erected at Hamburg near that of the Deutsche Seewarte. I found 
in this way that instead of the constant of exactly 8, according to the old 
Robinson hypothesis, it amounted to only between 2*84 and 2*40, — in 
round numbers 2*4, — in the anemometers of the stations of the Seewarte, 
where the arrangements of the instruments are as nearly as possible similar; 
while, on the other hand, a correction for friction of about 1 metre is to be 
added to the indications. Dr. Sprung, in his analysis, has compared the 
estimated wind-force with the mean anemometric velocity from 8594 observa- 
tions made twice daily at four stations of the Seewarte, in the years 1876-78. 
The following are the anemometrical velocities for the four separate stations, 
with their means and the calculated true velocities of the wind in metres per 
second, corresponding to the different degrees of the Beaufort Scale : — 



1 Quarterly Journal of the Metcorologiatl Hocieiy, Vol. II. p. 109. 
3 Archie, d^r DciUschcn Seewarte ^ Vol. II. No. 1. 
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Beaufort Scale 



Nenfahrwasaer 
Swinemiinde ., 

Keiium 

Borknm 



Anemometer — Mean 

Troe Wind) Metres per second .. 
Velocity 3 MJles per hour .... 




0*62 


I 
1*98 


2 
3*47 


3 
5*»3 


4 
7*o6 


5 


6 


7 


8 


8*46 


9-64 


X2-8o 


— 


i'i8 


2*38 


3*99 


5-67 


7*59 


8*64 


11-13 


I2'o6 


1476 


I'25 


2*29 


4*08 


5-69 


6-97 


9-31 


io'66 


12*14 


14*08 


I-I4 

I'lO 


Z'64 

2*12 


3*4» 

37a 


5-40 7-26 
5-48 7*25 


9-26 


ii'iS 


iri8 

I2*I5 


13*56 


9*01 


zo*99 


14-23 


i'9 


*7 


40 


5-4 


6-8 


8*2 


^•8 


X07 


12-4 


4 


6 


9 


Z2 


IS 


18 


22 


»4 


28 



The indicaiionB corresponding to the wind-foree of Beaufort Seale have 
no real importance. For the figures 1 to 7» an increase of wind velocity of 8 
miles per hour corresponds to an increase of one degree in the wind-force. 
Bat according to the Meteorological Office values it should he 5 to 6. Above 
figure 7 of Beaufort's Scale, at all events, the value of each degree is very 
much greater. 

As a Bec(Hid check upon the above figures I have compared the monthly 
means of the estimated wind-force with those of the anemometrical indications 
(of two adjacent hours) for Hamburg. For this purpose I used the publica- 
tions of the years 1878-80 ; but for the maximum wind-forces only, which 
were insufficiently represented (5 months only), I have also included the 
years 1881-2. The observations at this station were taken by different 
observers, the majority of whom were formerly sailors, as were also the 
observers at the other stations of the Seewarte. The following table contains 
the figures accordmg to the form : — 

V/* /^« n....«r.«,^». fMBANBBAUrOBTFOBCB. 

No. or Obsbbvations. | ^^^ Anbmombtbb Indicatioks. 



Beaufort scale 



8 a.m. 
2 p.m. 
8 p.m. 



General mean 

True ▼elooity in metres per second 



1-8 — 2-5 



II 






3 

2 



»7 



12-29 
4*28 

4*4 



2-6 — 3*0 




^'is: 



80 

14 
5'» 



3*1— 3*5 



10 
16 

4 



3*3 
6*o 

3*4 

6*2 

3*3 
1 5*9 



30 I P* 
•» (6-IO 



59 



3-6—4-0 4'i— 4*5 



10 



i37 
16*6 

37 
6-4 
37 
7*4 



■5 1 6*56 

6*2 



14 I*'* 

* (77 



14 |+*3 



7*» 



The last line contains the anemometrical indications converted by the formula 

W^l'O + O'Sd* 

into true wind velocities, in the same way as in Dr. Sprung's investigations. 
By interpolation we obtain fix>m these figures the values for the whole 
degrees. 



Beaufort scale 


2 


3 


4 




Maaii AnAinnmAtAr inil1i*AliAnfi 


373 
4-0 


5'57 
5'5 


7-23 
6*8 


Mean wind velocity, metres per second 



* Where W is the true velocity of the wind. 

1-0 the friction co^effioient in metres per second. 
0*8 the factor to reduce Bobinson*s factor 8 to 2-4. 
d three times the distance travelled by the cops. 
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These results are neaxly identical with those of Dr. Sprang, altiiongh the 
ohserrations were taken at another station, with other observers, and in 
different years, — ^bnt with an anemometer of the same construction. They 
differ considerably from the relation found by Mr. Scott {Quarterly Journal^ 
Vol. II. p. 109) between the Beaufort Scale and wind velocity, which is 
adopted by the ^^teorological Office, and printed in most text books. But 
it must not be forgotten that the figures used by Mr. Scott as velocities of 
the wind were obtained entirely on Bobinson's old hypothesis that the wind 
velocity amounts to three times the velocity of the cups. There is now no 
longer any doubt that this factor is too high for the great majority of the 
usual patterns of the instrument, and Prof. Stokes's discussion of the experi- 
ments by Messrs. Jeffery and Whipple has shown that for the Eew pattern 
the factor is 2*6, and probably somewhat lower, exactly as I had deduced it 
for the very similar anemometers of the Seewarte. I do not know whether 
the anemometers at Yarmouth, Holyhead and Falmouth, which were used in 
Mr. Scott's discussion, were of the same pattern. It is certain, however, 
that the values should not be taken as wind velocities without correction. 
In the article in the Oesterreichischen Zeitschrift above mentioned, I have 
adopted the factor 2*4, and the friction constant of 0*8 metre per second, for 
these anemometers. By employing the results of all three stations and of all 
wind directions I have obtained values very similar to those given by the 
German stations ; but I do not attach any weight to them, owing to the 
extraordinary divergence of the results of the individual stations and wind- 
directions in Mr. Scott's work, and my ignorance of the special conditions. 
The figures for Westerly winds at Yarmouth are far below those of the 
German stations, and it is evident that a comparison can only have general 
importance when the relations of the observers and the anemometers tQ each 
other are nearly similar in all winds, as they usually are or should be, — 
both being as free as possible from the influence of houses, and similarly 
affected by the general lie of the land. 

In anticipation of the possible question whether German seamen do not 
generally estimate the wind -force too high relatively to Beaufort's definition, 
I would reply that in the same investigation Dr. Sprung makes a double 
calculation of the daily period of wind-force in the Trades, according to 
estimated forces and to distances sailed. From this it is seen according to 
seven very good logs that with a mean speed of six knots, and the wind dead 
aft, the mean estimated wind-force amounted to four degrees. Ships sail 
"full and by," as Beaufort requires, at least as fast with this wind-force as 
with the wind dead aft, according to the opinion of all seamen. As, then, 
force four of Beaufort's scale indicates live to six knots "full and by," the 
estimation of this Scale is somewhat too low in this case. This is easily 
explained by the fact that the wind-force is usually underestimated when 
sailing with it dead aft, since the relative velocity of the wind in this position 
is smallest, consequently the ship can carry all sail longer, and its force is 
generally less perceptible. 

Assuming the values of Beaufort's scale as determined at the stations of 
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the Seewarte to be correct, no such difference will be found between the 
scales inyestigated and employed npon the Continent as exists between these 
and the Meteorological Office scale. The scale of ten parts employed in 
Bussia in 1872 and 1878, and then fixed by graduation of Wild's *<Pendnlam" 
Anemometer, has been converted in the later Supplements to the Instructions 
for the Russian Stations {Repertoriumfur Meteorologie, Ygl. IV.) into metres 
per second.^ So far as I know, and as can be seen from p. 110 of the German 
Report of the Meteorological Congress at Vienna, these results are based on 
Dohrandt*s testing of the wind-force plate by the rotary apparatus. As 
a check upon this I add the figures obtained by Mielberg about the same 
time, by comparing the indications of the wind-force plate, at the times of 
observation, with the indications of the verified anemometer placed upon the 
tower, and these agree very closely with the former. 

"^WptTalf *"' ) 12 8 4 5 6 7 8 

Metres ) Wild's plate... 2 8^ 4^ 6 7^ 9 11 14 
per Second. J By Mielberg 2-8 8*6 6-0 6*4 7*8 9*8 10*7 12*1 

The new wind-force plate graduated directly in metres per second ac- 
cording to Dohrandt's experiments is, as is known, recommended by the 
Vienna Congress, and has since been much employed. In Norway, its 
indications are noted at twelve stations, together with the estimated wind- 
force, and have been discussed for the two months January and July 187G 
(See Year-book of the Norwegian Institute^ 1874, p. 8). 

The results of probably the best station are given below, together with the 
mean of all the stations. 

Estimated wind-force of the 6-part scale 12 8 4 5 

Metres r Mean of 12 stations ... 8-8 6-9 ' 10-0 18-9 17-6* 
per second (Christiania 8'8 6*5 10*2 14*0 — 

In order to obtain a clearer view we will compare together the three scales 
according to these wind velocities, and calculate to which degrees of the 
other sodes the whole degrees of the 12-part Gorman scale correspond. 



The degrees of the 12-part j i 2 8 4 5 6 
scale (German Coast) j 



8 



scale (German Coast) 

Correspond to : — 

In the 10-part scale (Russia) 15 2-5 8-6 4-5 5*5 6-4 6-9 7-6 
„ 6 „ (Norway) 0*8 1*8 18 2-2 2-6 8-0 8-2 8-6 
„ 12 „ (Met. Office) 0-5 1-2 1-8 2-4 8-1 8-8 4*2 5-0 

While the estimations from Germany, Russia and Norway agree with each 

1 I do not know in what way Dt, Wild originally adapted his pressure plato (in 
Berne) to the scale 0! 10 parts. 

3 This force was only given by 10 stations^moan IG ; but if we interpolate the two 
missing stations according to the range of the figures we obtoin 17*5. 
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other tolerably well, that upon which Lieut. Brault bases his ** Isanemonal 
lines,'* in his great charts published in the Annales du Bureau Central Meteoro- 
logiqm ds France^ 1881, is plainly as much too low in the lower degrees as 
the scale of the Meteorological Office is too high. In the logs of the French 
ships used by Brault only 6 degrees of force are distinguished, the corres- 
ponding mean velocity of which bemg by Ghazallon's method equal to 2, 4, 
7» 12 and 18 metres per second respectively. 

It is urgently to be wished that the question of the relation of the estimated 
scales to actual wind velocity should be cleared up by careful investi- 
gation, and by making use of the recent progress in anemometry, an end 
be put to the prevailing confusion. England is, for special reasons, well 
suited for such an investigation, — and I conclude with the hope that from 
experiments made there, we shall soon get the matter set right. 



. DISCUSSION. 

Mr. Laughton said that Dr. K5ppen*s Paper again called the attention of the 
Society to the chaotic state of our ideas of wind measurement. We have the 
Beaufort scale, velocity and pressure ; and no one can say what any one of them 
means, of how it can be reduced to any other. He thought it simply dis- 
creditable that such a state of things should be permitted to continue, and he 
earnestly hoped that the Society would shortly see its way to take steps towards 
an attempt to introduce something like order and system. 

Prop. Archibald thought that the words " Force " and " Velocity " in relation 
to wind were often spoken of as being one and the same thing, whereas force 
was totally diflferent from velocity. It would be better to use one word only, 
and to omit " force " altogether. He did not see wlnr the figures used in the 
Beaufort scale might not be made larger, or convertccf into miles per hour, for it 
would be as easy to estimate if the scale were larger as it is with the small and 
arbitrary scale now in use. Very little was known as to the relation between 
pressure and velocity, and the best attempt he had ever seen at establi^liing a 
relation between them was a theoretical one worked out by Fcrrel. He thought 
it would soon become necessary to reduce all anemometer observations to one 
level, as it was now well known that the velocity of the wind increased with 
elevation, a fact to which he could give additional testimony from his experi- 
ments with kites. * 

Capt. ToYNBBE said that although the records of wind pressure and velocity 
by anemometers had been shown by Dr. Koppen to be in almost hopeless con- 
fusion, it must not be supposed that meteorologists are not obtaming veiy 
valuable records of the direction and force of the wind, which may be resolved 
into miles per hour and pressure on the square foot, when their inventive 
brethren have produced anemometers which agree amongst themselves, and 
which can be similarly placed. At present there does not exist any anemometer 
for showing the direction and force of wind which is to be compared to an in- 
telligent use of Beaufort's scale by a trained observer. It seemed to him that 
the most promising improvement in our wind observations would be found in 
giving personal instruction to observers, by showing them how to make use of 
the objects which surround their stations. As an illustration of his meaning he 
pointed to his daily observations of the direction and force of wind taken from 
his office window. There he used the smoke from various chimneys as well as 
their cowls, and the direction and speed of the lowest clouds. With one 
direction of the wind the smoke from a certain chimney is very valuable, with 
another it is almost useless ; the difference depending on the surrounding 
buildings. In no case would a vane and anemometer on the top of the office 
give a correct record of the wind's direction and force. He considered that his 
argument is illustrated by the fact that witli a west wind (off the land) at 
Yarmouth, the anemometer recorded only half the speed that it did with an 
east wind (from the sea) for the same figure of Beaufort's scale recorded at the 
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lightship. This difference would not have occurred, if instead of an anemometer 
an intelligent observer had in both cases recorded the wind by Beaufort's 
scale. 

Mr. Gaster explained at some length the manner in which the Table issued 
by the Meteorological Office had been prepared, and how the values furnished 
by observations made at one station had been checked by those made at others. 
He also added that it was beyond his power to understand how any one who had 
watched the drifting of smoke from chimneys in open places coula possibly per- 
suade himself that when a wind of force 8 was blowing the velocity of the air 
was not more than fifteen or twenty miles an hour. 

Mr. C. Harding said that the confusion between Beaufort's Notation and the 
equivalent wind velocity and pressure was very great. He showed the agree- 
ment which existed between the scale now used by the U. S. Hydrographic Office 
and that of Sir Snow Harris (quoted by Dr. Koppen). He also cjdled attention 
to the wide difference between the scales of Sir Snow Harris and Sir Heniy 
James ; although Findlay's Atlantic Memoir refers to these scales as not differing 
very materially, an examination shows that the velocities in Sir Henry James' 
Table are 2*5 times as great as those given by Sir Snow Harris for the same 
grade of Beaufort Notation. He pointed out that after the alteration of the 
factor for the anemometer from 3 to 2*4, the velocities published by the Meteoro- 
logical Office were still very different from those given by Dr. Spnmg. He did 
not, however, attach any very great importance to Dr. Sprmig's figures, because 
according to Dr. Koppen's statement the factor for the anemometer was not very 
satisfactorily determined. He did not like to admit that a sailor on shore was 
the very best observer of Beaufort's Notation, for in this case the sailor was 
without his ship, which when at sea constituted the whole argument in his choice 
of the different grades of the scale. He suggested the desirability of determin- 
ing the proper equivalents of Beaufort's Notation, and graduating small anemo- 
meters to record in units of Beaufort Notation. He was very glad that Dr. 
Koppen had taken up the question. 

Mr. Curtis said that as there was very little doubt about the correct factor 
for the Kew pattern Anemometer, it was a pity that the factor 3, which was well 
known to be incorrect, should still continue in general use. With regard to Dr. 
Koppen's comparison, he had no doubt the equivalent velocities he had given 
were too low ; but might not the difference between his scale and Mr. Scott's 
(the latter of course corrected for the wrong factor used) be, at all events partly, 
accounted for by the difference in position of the instruments and observers m 
Germany and England ? An observer soon got into the habit of estimating wind- 
force according to the general character of the wind at his station, and force 10 
at an inland, or less exposed coast, station was very different from that force at 
Holyhead or Scilly. Mr. Scott's comparison was based chiefly on observations 
maae at veiy exposed places, and consequently a high velocity equivalent would 
be obtained for a given estimated force. On the other hand, in the Southern 
Baltic the exposure is probably very different, and therefore much lower velocities 
would be obtained, but without a corresponding difference in the estimated forces 
reported. At our Western Coast station a velocity of about 60 miles per hour 
(factor 2*5) is really very common with a force of 10, but probably at the Baltic 
stations such a velocity would be very rarely recorded. 

The President TMr. Scott) said that all tlie figures referred to by Mr. Gaster 
would be found in the Quarterly Journal, Vol. II. p. 117. The Beaufort scale 
was founded on the amount of sail that a ship could carry under certain con- 
ditions of wind-force, and was formulated with the idea of making the estimation 
of wind-force easier and more accurate. The most complete corroboration of 
the Meteorological Office scale of equivalents, in miles per hour, for the Beaufort 
scale was to be found in Schott's discussion of McClintock's Fox observations 
in the Arctic Regions," the figures agreeing remarkably well, especially in the 
higher parts of the scale. It would be, of course, a very easy matter to bring 
down the scale to the new factor values. Small hand anemometers were being 
introduced among observers of the Meteorological Office, in order to make 
comparisons between the instrumental records and the estimations of observers; 
but it was found that in some cases there was a danger of not obtaining true 

1 Smithtonian Contribution, Vol. 13 (No. 146). 
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estimations when observers had tliesc instruments, as they read the instrument 
before entering their estimations. He believed the true key to the solution of the 
question of the disagreement of anemometrical registrations and reductions was 
to be found in the differences of exposure and elevation of the instruments. 



MeTEOBOLOOIOAL ObSEBYATIONS made ON A VOTAOS UP THE NZLE IN 

Febbuabt and Maboh 1885. By William Mabobt, M.D., F.B.S., 
F.R.Met.Soc. 

[Bead June 17th, 1885.] 

The following observaiionB were made on a voyage up the Nile from Cairo io 
Assonan. From Cairo to Luxor I travelled with my party on board a 
dahabeeyeh, and from thence we continued to Assouan by steamer. The 
screen for my thermometers was made of a wooden box, the open side of 
which was closed to radiation, though not to free access of air, by a trellis 
of reeds tied together. I made a hole on the upper and lateral sides of the 
box to improve the circulation of air within it. This screen was secured at 
the northern end of a bench on the upper deck of the dahabeeyeh, its 
trellised side turned to the north, and it was protected at the back with 
pillows in such a way that no direct solar heat could strike on it. 
Care was taken to shelter the screen from the sun late in the afternoon by 
means of canvas. I had an opportunity of testing this plan by reading the 
instruments in the cabin with all windows open just after recording their 
indications in the screen, when the readings were found to agree. I should 
call a boat's deck cabin, through which a free circulation of air is maintained, 
not a bad check on the influence of radiation. On my return home I 
obtained the Eew corrections for my four thermometers, and every ** reading*' 
reported in this paper has been duly corrected. 

My observations relate mainly to nocturnal radiation and the temperature 
of the water of the Nile ; buti kept daily records of temperature and humidity, 
on which I shall beg to ofier a few remarks. 

Having left Cairo for Assouan (460 miles nearly South) on February 4th, 
the maxima showed no positive tendency to rise until the 20th, by which 
time I had travelled 171 miles to Beni-Hassan nearly South. The mean 
daUy maximum from February 5th to 20th (inclusive) was 68^*9, and the 
readings ranged between 67°'8 at Cairo and 78^*8 on the 19th, fluctuating 
irregularly between these two extremes. A steady rise commenced on 
February 21st, at Bodah 182 miles from Cairo ; on that morning I happened 
to be out on deck before sunrise and felt the air extremely cold ; the maximum 
that day rose to 78^*8, and on walking up to the caves of Beni Hassan the 
heat, being the first we had experienced, felt oppressive. Between February 
2l8t and March 15th the maxima varied from 78°'8 to 96^-7. On March 
15th we were on our way back, and at a distance of 817 miles south of Cairo 
by river. That day, although marked by our highest maximum, was an 
exception to our constantly clear sky, the sun was not powerful and at titnes 
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disappeared behind the clouds. In the cabin at 2 p.m. the temperature was 
85^*8, we all perspired very much, even the Arabs rowing, whom I had never 
seen to perspire before. At 8 p.m. under the screen, with clouds before the 
sun, the dry bulb thermometer reading was 90^*4, the wet bulb 78^*8, 
showing a difference between them of 17^*1. At 8.45 p.m. in the cabin with 
all the windows open the thermometers registered, dry bulb 94^*0, wet bulb 
77^*8, giving a difference of 16^*2. At 4.85 p.m. the temperature on deck 
in the shade of a thick sail-cloth awning was 98^*5, at 5 p.m. there was a 
sudden fall of temperature to 88°* 6 under the awning. This is an instance of 
considerable terrestrial radiation checked by clouds ; there is an abundance of 
moisture in the region of clouds but the hot sandy desert dries up the air 
near it. I should not, in so dry an atmosphere, have expected to see people 
perspire as the Arabs did, the secreted moisture usually evaporating under a 
clear sky and leaving the skin dry. 

On sixteen consecutive days (one observation omitted) the maximum 
reading was 80° or above. These sixteen days ranged from March 1st to 
ICth, and between lats. 26°'87' N and 24° N. The time for the maximum 
temperature was as a rule very near 4 p.m., instead of 2 p,m. its usual time in 
London, as stated in Mr. Scott's Elementary Meteorology, At 4.80 p.m. 
a fall of temperature was usually appreciable. The mornings were cool till 
about 10 o'clock, but at 11 a.m. we became unpleasantly conscious of the 
heat. The distribution of temperature throughout the day was fairly constant, 
which might have been expected under the perfectly clear sky of Upper 
Egypt ; it varied, however, somewhat according to the nature of the country. 
Thus while skirting the high limestone cliffs of the Arabian hills on the 
East, the heat these absorbed was given off in the afternoon, and caused 
the maximum temperature to remain permanent for some hours. This 
phenomenon was particularly well illustrated on March 15th, as we were 
skirting the chain of hills known as the Gebel Seyah, rising in slopes to about 
1,000 feet. The colour of the rock was a yellowish red or burnt sienna, 
in no way recalling the white Dover cliffs. The following were the tempem- 
tures observed : — 



11.0 a.m. 


81-4 


4.10 p.m. 


89-5 


6.20 p. 


m. 87*7 


2-38 p.m. 


85-0 


4.20 


89-5 


5.80 


85*9 


8.5 


88-6 


4.80 


89-5 


5-40 


84-1 


8.25 


89*5 


4.40 


89-5 


5*50 


88*2 


8.88 
8.60 


88-6 
88*6 


4.50 
5.0 


90-4 
90-2 


5*58 
6-0 


sun just set. 
82*2 


4.0 


88-6 


5.10 


89*5 







The minima were as a rule surprisingly low, considering the temperature 
when the sun was on the horizon. The mornings before sunrise always felt 
cool, the lowest reading being 88°*1 on February 2l8t in lat. 27°*55' N, the 
maximum that same day rising to 78°*8. As the season progressed and 
as we reached further south the minima read higher, but they began rising 
about eight days later than the maxima, 
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From Febrnary 6th (Dear Cairo, lat. 80^*5' N) till March let (twenij-fonr 
miles south of Luxor, lat. 25^*58' N) the minima varied between 88°*1 and 
40°'8, but on March 1st the minimum temperature rose to 62P'B, After that 
date it oscillated between 45^*2 and 61^*8 (three observations omitted) till 
March 10th, when the observations came to an end at Asyoot, lat. 27^*9' N., 
from whence I took the train back to Cairo, the extreme point south at which 
observations were taken being Assouan in lat. 24^*10' N. 

MoUture. — ^We were travelling across an exceedingly dry country, where 
rain seldom falls and the sun shines through a very clear sky. The river 
Nile, however, is the source of a considerable amount of moisture, as may be 
readily inferred from the luxuriant state of the crops raised. The wheat was 
nearly ripe in March, and the juicy sugar cane fell under the scythe of 
the reaper to be sent to the nearest sugar factory. This river action 
extends in some places to a considerable distance on its sides, such as at 
least six miles towards the Temple of Abydus, but in general the moist belt 
is narrower ; it stands to reason that the atmosphere above the Nile and the 
irrigated districts must be damper than in the dry parched desert. 

On February 5th in the morning, having left Cairo on the previous evening, 
there was a fog at sunrise over the river, which rose about 8 a.m. At 11 a.m. 
in our cabin the thermometers read, dry bulb 58^*0, wet bulb 68^*0, difference 
5^*0; the air was calm and the day beautiful. February 6th was again 
foggy in the early morning, and fogs appear to be frequent along the track of 
the Nile up to about the latitude of Kenneh, say 26^*87' N. On February 24th, 
twenty miles south of Asyoot, which is in lat. 27°'0' N, a fog rose from the 
South at 6 p.m., while to the North the air was perfectly clear. There was 
much moisture in the air, at 8.40 p.m. the difference between the dry and wet 
bulb thermometers being 5^*4, although the fog had by that time disappeared. 
My dragoman informed me that there was a fog on the Nile every morning 
in this neighbourhood, which probably means they are of frequent occurrence. 

From Luxor to Assouan the atmospheric humidity fell below the figures 
registered further North, but it continued low as we proceeded to Asyoot 
north of Luxor, on our way back ; this, however, was apparently owing to a 
strong dry North wind, which never left us for the last four days before 
reaching Asyoot. The following were our greatest differences between diy 
and wet bulb thermometers, indicating the lowest records for Relative 
Humidity : — 



March 6th, on board steamer, about twelve 
miles south of Luxor, lat. 25°-89', N 
March 8th, Assouan, lat. 24''-10' 
9th 



7} 



f) 



)f 



♦ > 



18th, Kenneh, „ 26°-87' 
16th, Farshout, „ 26°-12' 

17th (Max. temp. 78°'6) 
18th ( „ „ 67^-8) 
19th ( ,, „ 69^^-2) 



28*4 
24-8 

20-7J 

21-6 
20-8 

18-0 
18-8 
14-9 



Dry Northerly breeze 
blowing. 



Cold Northerly wind. 

fFrom lat. 2e°-12' to 
2r'-9'N. Strong, dry, 
and very cold North- 
erly wind blowing. 



278 ICABOBT — VOTAOE UP THE NILS IN FEBBUABT AND MABCH 1885. 

Tha readings for the differences between the dry and wet bulb thermometers 
on board the steamer from Luxor to Assouan may have been a trifle too 
high, as the thermometers were not so well sheltered from radiation as on 
board the dahabeeyehi but I think the error was but slight. The bitterly 
keen sensation of cold on the 16th, 17th, 18th and 19th was remarkable, 
considering that the readings of the maximum thennometer varied on those 
days from 85^*4 to 69^*2. No great coat could keep out the cold, which was 
clearly due to the dryness of the air on those four days. 

I cannot even give an idea of the frequency of rainfall at Luxor. We had 
a slight shower there one evening, and another heavier fall of rain the 
next night. This followed a gale from the North, driving up masses of 
dark clouds and blowing about the dust to such an extent that it was literally 
but just possible to breathe in it ; and people were seen rushing to the river- 
side to escape the dust, as the wind blew across the river. 

Luxor, from its greater atmospheric dryness, appears to be better suited for 
consumptive invalids than Cairo. The hotel at that place has a large garden 
in which roses and tropical plants grow. The building is in no way luxurious, 
but affords all the desired comfort ; and there is a constant stream of visitors 
through it during the winter season. It is, I understand, under the manage- 
ment of Mr. Oook. 

Observations for Radiation. — ^It occurred to me that a few observations on 
nocturnal radiation might be of interest where so much heat is absorbed 
throughout the day-time and given out at night under an all but constantly 
clear sky. On the Mediterranean coast of the Biviera, as soon as the sun 
has set a well-known chilly sensation is experienced, and the temperature 
undergoes a fairly regular fall for about an hour or an hour and a half. 
After that period it continues to subside in an irregular way, the progress of 
the fall being occasionally arrested, when a temporary rise of temperature 
may occur. These accessions of heat are I might say always accompanied by a 
drying up of the atmosphere.' 

On the Nile in the neighbourhood of Luxor, lat. 25^*89' N, where the 
following observations were made, the temperature in March commences to 
fall at sunset from 75^*0 or 80^*0, while on the Riviera it begins to subside 
from 54^*0 or 56^*0. Three hours after sunset at Luxor the temperature 
is lower than at sunset by 17^ or 18° — ^these figures having aotuaUy been 
observed. On the Riviera, at Cannes, on March 15th, 1877, in the first 
three hours (less five minutes) after sunset I recorded a fall of temperature 
of only from 54°-0 to 49°-4, or 4°-6 ; on March 21st from 54°-0 to 49^-6, or 
4°*4 ; on February 18th from 65®-0 to 48°'0, or 7°-0 ; from which it follows 
that the loss of heat from radiation is three or four times as great in Upper 
Egypt as in the Riviera during the three hours which follow sunset. The 
mass of heat given out in Upper Egypt and the Soudan on its way through 
the air keeps it warm, and it is only when the atmospheric temperature has 
reached about 65^*0, after sunset, in perfectly calm weather, that a cool 

1 Quarterly Journal^ Vol. III. p. 473, 
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sensation begins to be experienced. I also believe, although I am conscious 
of treading here on disputed ground, that the increase of humidity after 
sunset attending the fall of temperature of the atmosphere is one of the 
reasons which account for the body being unconscious, or nearly so, of a 
cooling of the air by l(f. This accession of moisture produces a sensation 
of warmth by checking the evaporation from the skin and lungs. 

The dryness of the air in the high winter health resorts in Switzerland is 
considered by some authors to keep the body warm while out at night, on 
account of the lessened power of dry air in conducting heat ; but I might 
remark that at those stations there is a rapid and considerable accession of 
humidity after sunset, so that the air at night cannot be considered as 
particularly dry. Other reasons appear to me to militate against this view. 

Experiment J. for Radiation, — The following observations were made on 
March 2nd, four miles south of Luxor, on which day the maximum in the 
shade was 78^*8. The thermometer readings were recorded every ten 
minutes from sunset at 5.50 p.m. (Cairo time) to 9 p.m. Three thermometers 
were under observation — dry and wet bulb thermometers hanging to the rigging 
of the boat above the upper deck and fully exposed to radiation, while another 
thermometer was simply laid on a wooden table and otherwise fidly exposed 
to the air : — 



Temperature 

Time. Of air. On table. Difference. 
P'jn. o o o 

5.50 74-2 66-8 7-4 



Bemarkfl. 

Air feels warm, i,e. free from chill. 
We are tracking close to an earthen 
cliff about 20 ft high. 



6.0 


72-4 


65*8 


7*1 




6.10 


70-2 


64-1 


6-1 




6.20 


68-8 


61-8 


7-5 




6.80 


67-0 


60*8 


6*7 


First sensation of coolness, slight 
Westerly breeze rising. 


6.40 


70-6 


67*3 


8*8 




6.50 


711 


68-2 


2*9 


Air feels suddenly wanner, is quite calm . 


7.0 


71-5 


69*2 


2*8 




7.10 


69-7 


64-8 


5-4 




7.20 


67-4 


62-8 


4-6 


Heat continues to be felt, but a slight 
cool draught from West rising. 


7.80 


64-8 


59*8 


5*0 


Cooler. 


7.40 


64*8 


59*1 


5-2 




8.0 


68-0 


57*8 


5*7 


Cooler yet. 


8.10 


62*5 


57*8 


6-2 




8.20 


60-7 


54-8 


6*4 




8.80 


59*8 


55*8 


4-5 




8.40 


58*0 


58*8 


4*2 


Decidedly cooler. 


8.50 


57-1 


52-8 


4*8 




9.0 


57-1 


58*8 


4-8 


ChUly, 
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Fia. J.— March 2nd, 1885. 



Let us understand the meaning of the indications given by these two dry 
bulb thermometers. One of them is freely exposed to the air hanging to a 
line carried horizontally a few feet above the upper deck and about thirteen 
feet from the level of the river ; although supplied with a wooden scale 
it shows the temperature of the air at that height above the Nile ; had the 
thermometer been graduated on the tube with no attached scale the results 
might have been more satisfactory, but this instrument can I think safely be 
considered as showing the temperature of air, the wooden scale from its small 
size also taking the atmospheric temperature. The other thermometer 
shows the temperature of a large wooden terrestrial object — a table— or of the 
air immediately in contact with it ; this object radiated its heat very freely 
under the fine clear sky, and therefore became, I may say, considerably 
colder than the atmosphere. 

The following is a short analysis of these observations : — From 6.60 to 
6.80 p.m., or in the course of forty minutes, the temperature of the air had 
Men from 74^*2 to 67^*0, or by 7^*2, when a Westerly draught was felt, attended 
with a slight sensation of coolness. Then suddenly the temperature of the air 
rose by 8°*6, and that on the table by 7^*0. The thermometers continued 
rising slightly throughout the following twenty minutes, and then resumed 
their falling progress, until at 9 p.m. the readings were 67^*1 in the air and 
62°'8 on the table. The oscillations of the temperature are dearly seen in 
the diagram. 

The wet bulb thermometer had unfortunately to be exposed to radiation as 
well as the dry bulb, the two instruments bemg fixed on the same scale. 
They gave therefore differences for moisture-readings decidedly too high, 
although I believe in a condition to compare fairly with each otber. 
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Time. Dry Wet Vapour Belative Time. D17 Wei Vaponr Relative 

Bulb. Bulb. Tension. Hmnidity. Bulb. Bulb. Tension. Humidity 

p.m. o o ^Q* 0/0 p.m. o o in. 0/0 

6.10 70-2 59-4 -875 61 7.20 67-4 56-2 ^826 48 



6.20 


68*8 


60-7 


•424 


60 


7.80 


64-8 


58-0 


•899 


66 


6.80 


670 


56-2 


•830 


50 


7.40 


64-8 


571 


•875 


62 


6.40 


70-6 


52-6 


•286 


82 


8-0 


68*0 


58-0 


•418 


72 


6.50 


7M 


51-7 


•220 


29 


8.80 


59-8 


58-5 


•884 


65 


7.0 


71-5 


52-6 


•281 


80 


9.0 


57-1 


50-8 


•299 


64 


7.10 


69-7 


54-4 


•278 


88 













ThnSi as the temperature rose, the air dried np, the difference between 
the dry and wet balba having increased from 8°^1 at 6.20 p.m. and 10°'8 
at 6.80 p.m. to 18°^0 at 6.40 p.m. and 19°-4 at 6.50 p.m. After 7.12 p.m. 
the temperature fell from 69^*7 to 57^*1 at 9 p.m., at the same time the air 
hecame much damper, showing a difference of only 6^*8 between the dry and 
wet bulb readings. 

Experiment II, for Radiation. — On March 11th, twenty *two miles north 
of Luxor, the maximum temperature during the day was 85^-6. Our 
dahabeeyeh was moored alongside a bank about the height of our upper deck 
at ten yards distance. The experiment in other respects was carried out 
very much under the same conditions as the last, the evening was perfectly 
calm and the sky quite clear. The dry and wet bulb thermometers were 
exposed to the air, being hung up to one of the iron upright stanchions of 
the awning, which awning had been removed. I believe this arrangement 
was subsequently altered, and the thermometers were suspended to a hori- 
zontal line stretched across the upper deck ; of this, however, I have no 
record in my notes. The other thermometer was laid on the table on the 
npper deck with no shelter from radiation. The following were the readings 
of the two dry bulb thermometers, which have also been shown in the form 
of a tracing : — 



Temperature Temperature 

Time. Of air. On table. Difference. Time. Of air. On tabic. Difference. 

P-ni. o o o P»°^» o o o 

5.50 80-5 — — 7.80 69^7 65-6 4-1 

6.0 79-6 76-2 8-4 7.40 70-6 66-8 4-8 

6.10 79-6 74-6 5-0 7.50 67-4 62-8 4-0 

6.20 76-0 72-4 8-6 8.0 67-0 60-8 6-7 

6.80 72-4 68-2 4-2 8.10 64-8 58-8 6-0 

6.40 72-4 67^8 5^1 8.20 64-8 67-8 70 

6.50 72-4 67-8 5-1 8.80 64-8 5G'l 7-6 

7.0 72-4 68-2 4-2 8.40 68-9 55-8 8-1 

7.10 69-2 — — 8.50 64-8 57-8 7-0 

7.20 68-8 64-6 4-2 9.0 64-8 56-9 . 7-4 

A rise of the temperature of the air therefore took place from 7.20 p.m. to 
7.40 p.m., ranging from 68^-8 Brst to 69°-7 and then to 70°'6, the rise of 
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C30 



8 30 




Fig. 2.— March 11th, 1885. 



1°*8 bemg quite regular in its progress. The thermometer on the table 
indicated an increase of temperature on three different occasions— from 
6.50 p.m. to 7 p.m., from 7.20 p.m. to 7.40 p.m., and a slight rise from 
8.40 p.m. to 8.50 p.m. On the first occasion the access of heat was 0^*9, 
on the second l^*7i and on the third 1^*5. This is clearly seen in the 
diagram. 

In this second experiment the rise of the temperature of the air was also 
attended with an increase of atmospheric dryness, in accordance with the 
following readings : — 



p.m. 

7.0 

7.20 

7.80 
7.40 
7.50 
8.0 



Vapour Belatiye 
Tension. Humidity. 



in. 
'825 



o/o 
41 



•815 45 



•801 
•802 
•296 
'809 



41 
40 
44 
47 



( Temperature of air has fallen or remained stationary 
( till 7.20, and then commences rising. 

Temperature of air continues rising. 

„ has attained its highest point. 

falling« 



f> 



99 



99 



The temperature of radiation on the table when rising was equally 
attended with an increase of atmospheric dryness : — 



First rise of 
temperature. 



/6.40 p.m. 11-7 
6.50 14^4 



J.o 



14*4 



Temperature falling since sunset. 

Same temperature as at 6.40 p.m. (humi- 
dity increased before tomperaturo 
actually rose). 

Temperature ^isen by 0°*9, 
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'7.10 


18-0 


Temperature 


falling. 




7.20 


12-6 


if 


has continued falling to 7.20 


Second rise of 








p.m. 


temperature. ' 


7.80 


13-9 


Temperature 


risen since 7.20 p.m. 




7.40 


14-4 


if 


continued rising, increased 
l°-7. 


/8.20 


6-3 


M 


fell 9°-0 since 7.40 p.m. 


8.30 


6-3 


9» 


continues falling. 


Third rise of J 8.40 


5-9 


)) 


1 
>> 


temperataro. 


8.50 


4-5 


it 


risen 1°'5. (Dew deposited 
on glass.) 




,9.0 


6-3 


a 


fallen slightly. 



At 8.50 p.m. dew was deposited on a magnifying glass loft on the 
table, the air felt somewhat cooler, no wind. The increase of atmospheric 
dryness at 9 p.m. took place shortly after the rise of temperature had 
ceased, by which time the thermometer was falling slightly. 

EoBperimeiit III. for Radiation. On March 16th near Ekhmeen, lat. 
26°*32' N, the maximum temperature under screen had been 86°'6. The dry 
and wet bulb thermometers were hung up to a horizontal line above the 
upper deck, and the other thermometer was laid on the table exposed to 
radiation. The sky was cloudy at sunset and somewhat later, but at 8.40 
p.m. had cleared up. There was still, however, some haze, as the smaller 
stars were barely visible, no moon, air calm. The following were the 
readings recorded : — 



Time. 



Temperature 
Of air. On table. Dificrence. 



Bemarks. 



6.45 p.m. 


73-8 


73-2 


o 

0-6 


7.0 


78-3 


70-2 


3-1 


7.25 


71-5 


66-3 


6-2 


7.40 


72-4 


67-7 


4-7 


8.0 


71-5 


65-8 


5-7 


8.20 


68-8 


65-3 


3-6 


8.40 


711 


67-3 


3-8 


9.0 


G5-2 


61-8 


3-9 



Light Southerly breeze rising. 



Calm. 



In this series «f observations the temperature of the air is seen to increase 
on two occasions, — from 7.25 p.m. to 7.40 p.m. and from 8.20 p.m. to 8.40 
p.m., — ^the first rise is only 0°*9, and the second amounts to 2°*8. It is 
remarkable that the second rise took place just at the time when the atmo- 
sphere was clearing up. The thermometer on the table shows a corresponding 
increase of temperatare. The wet bulb thermometer readings record but a 
slight increase of atmospheric dryness on these different occasions. 

From the above observations there can be no doubt that accessions of dry 
heat take place occasionally after sunset on the Nile. I account for this 
phenomenon in the following way : — The course of the Nile and its cultivated 



284 MABGET — VOYAGE VP THE KILG IK ^BBt7ABV AND IIABGH 1866. 

shores produce a track of damp air limited on both sides by the very dry 
air of the desert. As the temperature of the air on land falls from radiation 
after sunset, it approaches nearer and nearer to the temperature of the water 
of the Nile, and becomes relatively heavier. The damp air over the Nile 
being now lighter in comparison with the air on land, commences an ascending 
movement, spreading as it reaches a certain altitude and checking radiation 
underneath, when the thermometer will begin to rise. This accession of 
temperature is also due to heat &om the desert attracted towards the river by 
the ascending current of damp air, hence the humidity will be lessened at 
the same time as the air is warmed. I can find no other explanation of this 
phenomenon, such as accessions of heat from banks or mountains, as at the 
time of these observations we did not happen to be near hills or very high 
banks. The first experiment was made under way shortly before our arrival 
at Luxor, which we reached at 10 p.m. ; we were punting for want of wind, 
the banks were not particularly high, and the country beyond was flat. On 
the occasion of the second experiment we had brought up alongside a bank 
for the night, but the rise of temperature occurred an hour and a quarter 
afterwards, when the bank may well be considered as having lost any excess 
of heat absorbed. 

The Temperature of the Water of the Nile. — The temperature of the water of 
the Nile was taken either by testing it in a bucket immediately after it had 
been procured, or by reading the thermometer held while its bulb was 
immersed in the water. * The object was an attempt to ascertain the 
amount of heat absorbed during the day and given out at night; the 
temperatures were therefore taken just before or at sunrise and at sunset. 
A question arose as to whether the temperature of the surface water actually 
represented that of the whole bulk of the river. I tried by lowering a 
lightly corked bottle, and pulling out the cork with a string at various depths, 
to obtain samples of water near the bottom of the stream, but there was so 
much difficulty in carrying this out that no result was obtained. I have 
come to the conclusion that the river, with a stream of nearly a mile and a 
half per hour, though at places some thirty feet deep in March, and in others 
I believe deeper still, winds to such an extent, and has such an uneven bed, 
that there are many eddies and up and down currents mixing the water 
thoroughly, so that its temperature must be nearly the same throughout. 

The readings were taken between Asyoot and Edfon, or between lat. 
27°-9' N and 24°-69' N. At first I made the foUowing daily observations 
without much reference to any particular time : — 

Temperature Air temperature. 
Date and Place. of Nile. Maximum. Minimum. 



February 26th, 4.85 p.m. (Gebel Heredee) 


65-8 


78-8 


46-9 


„ 27th, 10.45 am. (Soohag) 


64-8 


72-8 


48*8 


March 2nd, 5 p.m. (Luxor) 


68-7 


78-8 


45-2 


„ 8rd, 4 p.m. (Luxor) 


67-8 


82-8 




,, 7th, 4.50 p.m. (Silsileh) 


69-2 


86-8 




„ 10th, 10 a.m. (Edfou) 


66*8 


85*6 


— 
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I now insiitaied the next series of observations, which were made at son- 
rise and sunset : — 





Temperature of Nile. 


Air 


Temperat 


ure. 


Maroh. 


















At 
Sunrise. 


At 
Sunset. 


Gain in 
Daytime. 


Loss at 
Night. 


Max. 


Min. 


Mean. 
















^0 - 








II 


• • 


69*2 


• . 


■ . 


85-6 


462 


65-9 


12 


661 


69*2 


3-1 


3-1 


84-3 


52-3 


683 


13 


68*o 


69-2 


1*2 


1*2 


88-5 


54*4 


71*5 


14 


68-2 


70-4 


2*2 


i*o 


85-6 


57-5 


7»-5 


15 


69*2 


71-2 


2'0 


1-2 


957 


• • 


. • 


16 


70*2 


708 


0'6 


I'O 


83-3 


557 


69-5 


17 


68-2 


68-2 


o*o 


2-6 


78-6 


57'5 


681 


18 


66-3 


66-3 


o*o 


19 


69*8 


48-2 


59-0 


19 


64-3 


66*3 


2-0 


2*0 


69*2 


43-6 


56-4 



These observations show that the mean of the observed temperatures of the 
Nile (68^*8) is a little higher than the corresponding mean temperature of the 
air (66^*8, mean of maxima and minima). Such a large body of water coming 
from tropical regions might have been expected to be warmer, but the present 
observations, few as they are, show that it is greatly affected by the 
temperature of the air. Thus on the 17th, 18th and 19th, our last three 
days before reaching Asyoot on our return joumey]; as already stated, a 
bitterly cold Northerly wind blew, lowering the maxima readings to 7d°*6, 
69^*8, and 69^*2 respectively ; at the same time the temperature of the Nile 
fell from 70°-8 to 68°'2, 66^-3, and BC'^-S. That cold wind was probably 
felt at a considerable distance up the river. It was a dry wind, and the rapid 
evaporation it must have caused at the surface of the Nile no doubt added not 
a little to its cooling influence. 

Winds. — ^With reference to the winds, a Southerly gale rose in the night 
of February 18th to 14th, blowing very hard on the morning of the 14th. 
At 1 p.m. the gale (Ehamseen) was at its height. To windward, in the South 
up the Nile, there is a gray mist of sand, while on the opposite side to us, 
or western shore, dry land can only be seen close to the river, every thing 
further off disappears in a cloud of sand. At 1.0 p.m. the other side of the 
Nile vanishes entirely, and reappears in rapid succession. Men and two 
donkeys on the opposite river side are seen off and on, looking much magnified, 
a curious circumstance as the phenomenon looked as if produced by fog, 
though there was no moisture in the air. At 8.55 p.m. the wind shifted to 
North-north-west, and by that time its force had abated; at 8.18 we had got 
und^r way. 

An interesting phenomenon we witnessed in connection with the wind 
was its tendency to blow hard in places where the river skirts high chains 
of hills. There is a spot near the Arabian mountains called Gebel Aboufaydah, 
which is held in awe by boatmen on account of the squalls so frequent in 
that place. We were nearly getting into trouble there ourselves, bemg blown 
against the rocks, which fortunately sheltered us from the violence of the 
wind, but we actually came in contact with the limestone cliff. 
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The explanation of this phenomenon is obvious — the rocks become heated 
by the son, and in the afternoon they cause a column of damp air to rise 
from the river ; the vacuum thus produced is filled up by air rushing in from 
every direction, giving rise to squalls from the different points of the com- 
pass. The danger is known to be very much less in the morning than in 
the afternoon, which quite agrees with the present explanation, as the sun has 
not had time to heat the rocks before it has passed the meridian. 

We witnessed on one occasion a moving column of sand ; it crossed the 
Nile from West to East, about thirty yards from us. I saw it as it was 
reaching the eastern shore, where it became stationary, looking like smoke 
rising vertically from a fbre ; it then quickly disappeared. The atmosphere 
over our boat was then perfectly calm. 

Sumets were at times very beautiful, twilight lasting for an hour, or from 
several observations I concluded that between actual sunset and the disappear- 
ance of the last signs of redness in the western horizon, when darkness had set 
in, from fifty -five minutes to an hour and ten minutes had elapsed; but there 
remained for a long time after dark a pecaliar brightness in the west, where 
the obscurity was not so deep as on the eastern horizon. 



DISCUSSION. 

Dr. Williams said, that Dr. Marcet in his journey up tlic Nile had takun the 
same route as that taken by invalids, and the observations he had made would be 
extremely useful to medical men, since they would bo able to learn from them 
what weatlicr was usually experienced by persons travelling there for the benefit 
of their health during the winter season. He was aware that the air of Egypt was 
very dry, but was surprised that the differences between the dry and wet bulb 
thermometers should have been so great as those quoted by Dr. Marcet. The 
greatest difference appears to have been 23° P. ; but In the Red Sea a diflferencc 
of even 40° F. was noted by Dr. Carpenter. With respect to the rapid fall of 
temperature after sunset, caused by the great amount of radiation, he had known 
patients to complain of being very cold at night, so great was the change. Still, 
Dr. Marcet's observations showed that the Nile itself exercised some equalising 
influence, especially, at night. It would perhaps be thought that such changes 
would not be suitable for invalids ; but it was found that the dryness of the air, 
to a great extent, prevented any injurious effects. lie had noticed that in warm 
climates it was necessary to have a cold period, as a climate like that of Madeira, 
which was warm and very equable, did not suit pulmonary invalids nearly so 
well as those of the Kiviera and Egypt, where there were considerable extremes 
of temperature. He liad made an analysis of the cases which had come under 
his own and his father's notice of invalids who had been sent to the Riviera and 
to Egypt, and had found that tlie cases sent to Egypt were the most successful, 
though lie must admit the numbers wei*e small. 

Mr. Ualdwin IjATIIAM thought the paper was very interesting and vahinhle. 
With respect to the rapid decrease of temperature at night it must be remembered 
that there was one other very favourable condition, and that was the temperature 
of the water of the Xik», the warmth fi-om which would, to some extent, counter- 
act the influence of the lower temfierature of the air. 

Dr. Makcet in reply said that tlie excessive atmospheric dryness shown by the 
readings of the dry and wet bulb thermometers was not the rule, Imt only 
occasional. Early mornings were damj), the air being often at sunrise nearly 
saturated with moisture. With reference to the fall of temperature in the 
evening, he had experienced no chilliness in Upper Egypt till three or four hours 
after sunset, which he ascribed not to deficient radiation but to the enormous 
amount of lieat absorbed during the day-time and given out after sunset. At 
Cairo and some distance to the south of that town a chilly sensation was often 
felt after sunset. 
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The mean Dibegtion of Oibbus Clouds oveb Europe. By Db. Huoo 
HiLDEBBAND HiLDEBBANDssoN, Hon.Mem.B.Met.Soc. (Plate X.) 

[Bead Jane 17th, 1885.] 

The researches into the movements of npper clouds have led to many 
valuable results for the study of storms. It seems also that such observations 
will be of great use in the forecasting of weather. Yet no attempt has been 
made to employ these observations for the calculation of the mean direction 
of the upper currents of the atmosphere. In my Atlas des Mouvemmts 
superieurs de V Atmosphere (Stockholm, 1877), I have calculated the mean 
direction of upper clouds for the whole year for many stations in Europe, 
and I found that this lay between North-v^est and South-west. As the mean 
gradient for the year dipped from the interior of the continent towards the 
ocean, the upper currents of course diverged from the area of lower pressure 
as they do in individual storms. 

Tet the result deduced seems doubtful. The Bev. W. Clement Ley 
and I have both proved that the upper clouds are much more frequent 
in certain currents, especially the Southerly and Westerly, than in others. 
In the Easterly currents in the higher strata of the atmosphere cirrus 
clouds are very rare indeed. Of course in the means the component from 
some westerly point must make itself noticeable. 

In a recent publication' I have calculated for Upsala and other stations in 
the middle of Sweden the mean directions of upper clouds for different 
gradients round about the centres of cyclones and anticyclones. The results 
are given in the tables on p. 288. 

Thus the upper currents round a cyclonic area have a resultant movement 
from West, or about in the mean direction of storm-centres travelling over 
Upsala. .The resultant current over an anticyclonic area comes from a 
little more northerly quarter, or about from West-north-west or North-west. 

In a remarkable Paper,' the Bev. W. Clement Ley has also calculated the 
mean angles of the upper currents with the radius for separate areas round 
the centre, one of the diameters coinciding with the trajectory. (See 
Column n. of Table I. on p. 441, Vol. III.) Taking the resultant direction 
of these numbers, we obtain a resultant movement making an angle of only 
12^ with the trajectory of the centre; e.g. the centre travelling from West to 
East, the resultant direction is W 12^ S. 

Of course wo find for Sweden as well as for England that the system of 
upper currents above a depression has a resultant direction coinciding 
almost with the trajectory of the centre. 

Thus the direction of upper currents in the atmosphere is generally 

1 Sar la Distribution des Elements m6t4orologi^uefi autour des Minima et des Maxima 
baroin6triqae8. Acta Soc. Reg, ScierU. UptaL 1883. 

* The Belation of the upper and under Currents of the Atmosphere around Areas of 

Barometric Depression. Quarterly Journal of the Meteorological Society, Vol. HI. US^T^ 

NBW BXBDtS. — VOL. ZI« Z ! 1 1' 
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TABLE I.-DiBBOnoN or Cibbtjs (Wikteb). 




1 

N 


Below 


Between 


Between 


Between 


Above 


745 


mxn. 


745—755 mm. 


755^760 mm. 


760 — 765 mm. 


765 mm. 


o 
Wl2 


23 N 


W 2°2 29 N 


W 3°6 4 N 


N 3°9 19 W 


N 3°i 28 W 


NW 


Wio 


17 s 


W 4 3S 


w 4 45N 


W 2 6N 


W40 45 N 


W 


W37 


53 S 


W41 "S 


W 10 11 s 


W 18 12 8 


W17 56 s 


sw 


S 42 


10 £ 


S 28 48 w 


S 35 oW 


W27 578 


S 14 41 w 


s 


E 25 


40 S 


E 18 6 8 


S 26 49 E 


S 20 26 B 


E 21 35 8 


BE 


N 41 


42 W 


W21 37 N 


E II 53 N 


E 4 52 8 


E 12 46 8 


E 


N 31 


x6 W 


No 2 E 


N 19 W 


N I 22 W 


N 38 50 E 


NB 


W4» 


33 N 


N 41 53 W 


N 23 30 W 


N 22 oW 


N 6 57W 







TABLE II.— DiBECTiON of Cibbus (Sumheb). 




N 


Below 


Between 


Between 


Between 


Above 


745 


mm. 


745—755 mm. 


755—760 mm. 


760—765 mm. 


765 mm. 


W 19 


35 N 


Wis 28 N 


W 27 35 N 


W 2°5 5^1 N 


N 2°8 hW 


NW 


W19 


388 


Wia 52 S 


Wii 30 s 


W 4 sN 


W24 5*N 


W 


S 32 


12 W 


W44 oS 


W40 II s 


W18 568 


w 5 548 


SW 


S 10 


3W 


S 56 W 


8 18 35 W 


S 38 49 w 


84* 31 W 


8 


B <j 


12 s 


S 29 10 E 


8 8 50E 


8 16 2E 


S 39 39 W 


SE 


E 30 


2N 


E 12 37 N 


E 2 14N 


E 3 50N 


E 7 39N 


E 


N 45 


oW 


N 13 iW 


N 19 48 E 


N 12 55 E 


N 4* 55 B 


NB 


W40 


10 N 


W 42 41 N 


N 37 16 W 


N 28 32 W 


N 2 7E 







TABLE III. — DiBKOTioN of Cibbus (Yeab). 




• 

N 


Below 


Between 


Between 


Between 


Above 


745 


mm. 


745—755 mm. 


755 — 760 mm. 


760—765 mm. 


765 mm. 


W 13 


52 N 


Wi°8 36 N 


W3°i 40 N 


W 3°6 7 N 


N 30 16 W 


NW 


W14 


358 


Wio 108 


w 7 34S 


W 3 24N 


W33 34N 


W 


W42 


08 


W43 33 S 


W 36 49 S 


W 18 46 S 


Wio 38 S 


SW 


S 8 


4E 


8 6 37 W 


S 21 53 W 


S 43 34 W 


S 27 28 W 


8 


E 15 


56 8 


8 38 8 £ ' 


8 13 36 E 


S 17 30 E 


S 25 58 B 


SE 


N 4 


33 W 


E 25 58 N 


B 7 7N 


B I 55N 


N 21 E 


E 


N 33 


27 W 


N 5 4W 


N 9 6E 


N 7 oE 


N 41 8£ 


NE W42 


19 N 


N44 29 w 


N 31 20 W 


N 26 5 W 


N 3 51 W 



Taking the resaltant directions, we have — 



TABLE IV. 



2oneB. 



Below 760 mm. (minimum) 
Above 760 mm. (maximum) 



Winter. 



W 7 42N 
W^ 12N 



Mean 



W 16 54 N 



Summer. 


Year. 


W 11 30 S 
W 23 24 N 


W 2 24S 
W31 oN 


W 3 24N 


W 10 54 N 



speaking strongly modified by the different gradients at the surfaoe of tho 
earth, but on the whole the mean gradient existing at the level of the cirrus 
drives them from West to East.^ 



1 Beo a Paper byHann in Oeaterr. ZtiUehr. /. M*Morologie, 1879, p. 33; Snpan : 

S^tiptik der mieren Lu/Utromungen, Leipzig, 1881, pp. 16, 17; van Bobber: 

\':tf2mche WUterungB-Ersclmnungen, P. 24 (ArcUv, der Deuttclun SeewarU, 1882, No. 6). 
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As I have said before, there is little chance of obtaining the tme mean 
directions of upper currents by calculating the mean directions of the 
cirrus clouds, because these clouds are more frequent in certain upper 
currents than in others ; yet I have undertaken this labour. During the 
last ten years I have collected a vast number of observations on the directions 
of cirrus, kindly sent to me by a great number of observers from many parts 
of Europe. Considering that this collection is probably the greatest now 
existing, I have thought it worth while to take the means for each season. 
The results are given in the Tables Y.-YIII., and in the charts Plate X. with 
the isobars for January, April, July and October, by M. Teisserenc-de-Bort. 

TABLE Y. — Ms AN Dibections of Uppeb Cubrbnts (peb thousand), WINTER. 



Stations. 



Lapland , 

Norrland 

Upsala , . 

Svealand 

Gotaland 

Sandon 

SkSne 

England . . . .n . . . 

Paris 

Austria 

Pola and Lesina . . 

Perpignan 

Lisbon 

San Fernando .... 



N. 
397 


NW. 

188 


W. 

221 


SW. 
66 


S. 
50 


SE. 
17 


£. 

22 


NE. 
39 


233 


260 


197 


155 


28 


21 


14 


92 


159 


362 


275 


III 


22 


9 


13 


49 


255 


290 


243 


61 


38 


24 


40 


49 


273 


239 


263 


29 


39 


10 


54 


93 


241 


374 


125 


54 


45 


9 


9 


143 


216 


320 


144 


129 


52 


26 


15 


98 


120 


180 


300 


177 


75 


30 


32 


86 


141 


188 


263 


201 


66 


33 


36 


72 


«7 


223 


344 


220 


40 


37 


15 


34 


191 


165 


258 


148 


64 


30 


51 


93 


46 


571 


215 


.43 


15 


35 


40 


35 


61 


194 


246 


267 


103 


52 


40 


37 


100 194 


301 


107 


30 


54 


174 


40 



Mean. 



N 470 W 
W 402 N 
W3I7 N 
W447N 
N 365 W 
N 31-0 W 
W44-3N 
W IO-2 N 
W 123 N 
W 4*5 N 
W 283 N 
W 35-9 N 
W 12-3 S 
W 24*0 N 



TABLE YI.— Mean Dibkctions of Uppeb Cubbemts (peb thousami)), SPBINO. 



Stations. 



Lapland 

Norrland 

Upsala 

Svealand 

Gotaland 

Sandon 

Skane 

England 

Paris 

Austria 

Pola and Lesina . . 

Perpignan 

Lisbon 

San Fernando . . . . 



N. 


NW. 


332 


287 


223 

137 
198 


250 
261 
188 


254 
146 


192 
236 
205 


104 
122 


179 
165 


55 
98 


135 
213 


37 
63 


497 
85 


81 


143' 



w. 



217 

203 
231 
269 



sw. 



61 
125 

165 

92 



s. 



161 , 116 

146 I 112 

158 

214 

253 

340 
308 

228 

261 

388 



45 

59 
96 

70 

85 

84 
217 102 



164 
205 
289 

157 
105 
264 

54 



112 
109 
100 

42 
29 

84 
62 



SE. 


E. 


NE. 


29 


16 


12 


16 


27 


98 


28 


22 


59 


34 


72 


77 


42 


54 


93 


67 


67 


135 


47 


26 


99 


72 


71 


83 


38 


53 


56 


29 


12 


41 


21 


63 98 1 


44 


41 


18 


57 


57 


29 


53 


87 


31 



Mean. 



N 44-0 W 
W 307 N 
W 15-5 N 
W 35-6 N 
N 41-2 W 
N 41-9 W 
W 12-4 N 
W 1-9 N 
W 02 S 
W 14-2 S 
W 197 N 
W250 N 
Win S 
W 0-58 



We find that the numbers in the tables and the arrows on the maps lead to 
the following results : — 

1. The mean direction of upper currents at all stations lies between South- 
west and North-west. 

2. There exists an annual period, viz. in winter the cirri come from a more 
Northerly direction, and in summer from a more Southerly. 

8. The mean directions in Sweden diifer but little from the results in 
Table IV. 
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TABLE VII.— Mean Dibsctionb of Uppeb Gcrbskts (peb TH0USA2n>), SUMMEB. 



Stations. 



Lapland 

Norrland 

Upsala 

Svealand « 

Gotaland 

Sandon , . 

Bkane 

England 

Paris • • 

Austria 

Pola and Lesina . . 

Perpignan 

Lisbon 

San Fernando . . . . 



N. 

211 


NW. 

319 


221 


sw. 

63 


s. 

88 


SE. 
25 


E. 
13 


NE. 
60 


8i 


178 


198 


279 


158 


45 


20 


40 


"5 


181 


213 


208 


137 


55 


39 


53 


III 


153 


289 


174 


no 


58 


54 


52 


152 


125 


235 


143 


149 


68 


57 


71 


144 


255 


157 


124 


85 


85 


52 


98 


73 


164 


211 


266 


150 


55 


27 


54 


96 


153 


293 


189 


91 


57 


42 


78 


61 


137 


341 


255 


122 


38 


23 


23 


70 


176 


312 


223 


81 


57 


23 


57 


80 


296 


304 


116 


44 


44 


36 


80 


30 


378 


323 


163 


22 


25 


31 


27 


87 


182 


215 


367 


94 


18 


15 


22 


44 


124 


500 


142 


31 


27 


97 


35 



Mean. 



W 38-0 N 
W 190 S 
W 6-48 
W 27 S 
W 1-6 8 
W 33-5 N 
W 201 8 
W 0-8 8 
W 157 S 
W 52 8 
W2I-8N 
W 14-0 N 
W 13-3 8 
W 0-8 N 



TABLE yni.— Mean Dxbection of Upper CuBSEirrs (peb thousand), AUTUMN. 



Stations. 



Lapland 

Norrland 

Upsala 

Svealand 

Gdtaland 

Sandon 

Skane 

England 

Paris 

Austria 

Pola and Lesina . . 
Perpignan .... 

Lisbon 

San Fernando . . 



N. 


NW. 


w. 


8W. 


S. 


8E. 


298 


313 


244 


38 '46 


15 


114 


255 


234 


213 142 


21 


145 


268 


245 


167 


94 


23 


163 


231 


282 


145 


71 


34 


223 


228 


256 


141 


76 


27 


104 


260 


271 


94 


94 


31 


79 


255 


198 


243 


116 


30 


104 


197 


242 


199 


99 


38 


89 


192 


271 


206 109 


32 


79 


215 


337 


234 69 


23 


126 


229 


285 


196 42 


38 


26 


447 


268 


145 14 


38 


71 


181 


238 


310 


108 


35 


68 


166 


407 


104 


59 


50 



E. 



o 
7 

23 

39 
16 

83 



NE. 



46 
14 
35 
35 
33 
63 



26 

42 

13 

47 
26 

19 

lOI 



34 45 
95 



59 
30 
37 
36 
38 
45 



Mean. 



N 43-9 W 
W 0-38 

^y 15-3 N 

W i8-4 N 
W 248 N 
W 219 N 
W 2-48 
W 6-1 N 
W 1-3 8 
W o-i N 
W 127 N 
W 202 N 
W 139 8 
W 64 N 



4. In winter the Northerly component is greater on the Baltic and the 
northern border of the Mediterranean Sea. 

6. Of course the mean directions of upper currents nearly coincide with 
the mean tracks of storm-centres. 

6. The upper currents of the atmosphere tend in general to flow away 
from those areas in which a barometric depression exists at the earth's sur- 
face, towards those in which there is an elevation of pressure. The present 
maps show that this is also the case for the mean directions in three seasons, 
viz. winter, spring, and autumn, but not in summer. It is also evident 
that the relation between the mean direction of upper currents and the mean 
pressure at the surface of the earth cannot be the same as in the single 
storms. In the three first-named seasons the mean gradients dip towards 
some westerly point, the pressure in the interior of the Continent being 
high, and an almost continuous stream of depressions passing over the 
North-west of Europe. In summer the gradients are reversed, and are 
not so steep. Of course the depressions are shallower and not so frequent in 
Europe. Yet the Tables I. and n. show that the directions of upper cun*ent8 
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round a cyclonic or anticyclonic area in summer differ but little from the same 
directions in winter, and Table IV. shows that the mean direction is in both 
cases about the same. 

7. From what is said above it follows as a practical rule for the publica- 
tion of cloud observations that such observations must be published in 
exteiiso^ as they have evidently their greatest value for the study of the 
dynamic meteorology. 

Concerning Tables Y.-YUI. it may finally be remarked : Lapland is the 
result of two stations, Qvickjock and Arjeploug ; Norrland also of two, 
Hemosand and Sundsvall, both on the coast of the Gulf of Bothnia; 
Svealandf or the midland of Sweden, contains six stations, Upsala being 
taken by itself; Qbtaland one station, Skeppshohnen with complete 
observations for ten years, and several stations for shorter periods ; Sandon^ 
a sand island with lighthouse 55 kilometers North from Gothland, in the 
open sea (the result is doubtful, the observations being only 589 in all in 
the two last years, but they are very good and the situation in the Baltic 
excellent) ; Skane (Schonen, Scania), the extreme south of Sweden, with 
many stations for different years ; England, continuous observations from 
Stonyhurst, and for different years from many stations, for which I wish to 
express my gratitude to the Rev. W. Clement Ley ; Paris, many years from 
Mods. E. Benou, and a somewhat lesser series from the Observatory at 
Montsouris ; Austria^ many stations for several years from all parts of the 
Empire ; Pola and Lesina are treated separately ; Perpignan, observations 
published in extenso in '< Bulletin Met^orologique du D^partement des 
Pyt^n^es-Orientales since 1876; Lisbon, complete series from Capt. de 
Brito-Capello ; San Fernando also complete series from Capt. C. Pujazon. 



DISCUSSION. 

Mr. Archibald said he was somewhat puzzled by a remark made in the paper, 
that " in the easterly currents of the higlier strata of the atmosphere cirrus clouds 
are very rare indeed." He understood that the only way in which the direction of 
upper currents could be determined was by the motions of the cirrus, and if no 
cirrus clouds were seen moving from an easterly direction, it might be owing to the 
fact that Easterly upper currents were rare. There was no evidence in the paper 
to show that this mignt not be as legitimate an inference as that mentioned by 
the author, and besides it agreed with all that was known theoretically on the 
subject. He wished to draw attention to the fact that according to Dr. Sprung 
the relation of the wind to the isobars at high altitudes was different to that at 
the surface. At the surface the rotation in a cyclone was with watch-hands 
inwards towards the centre. At high elevations it was with watch-hands out- 
wards from the centre. In judging of the gradient at high levels, therefore, 
which produced Westerly upper currents, account would have to be taken of this. 

The Pbbsident (Mr. Scott) said there was verv little doubt in the minds of 
those who had to do with forecasting as to the value of cirrus observations, but 
the great difficulty w^as to obtain any reliable observations. 
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NoTs ON THE Weatheb OF Januabt 1881. By Chables Habdino, 
F.B.Met,Soc. 

[Bead June 17th, 1885.] 

The Weather of Jannaiy 1881 was of snch an exceptional character over 
(he British Islands, that prohably no apology is needed for bringing one or two 
points of interest in connection with it before the Society at so long a period 
after date. Indeed, in any case where oar own weather is dealt with in con- 
nection with conditions existing over the Atlantic, mnch time is necessarily 
occupied in the collection and the discussion of the material. 

The features which rendered the weather of January 1881 of more than 
ordinary interest, were : — 1. The frost, which was both prolonged and excep« 
tionally severe; 2. The heavy gale of the 18th and 19th; and 8. The snow 
storms. 

The first of these (the frost) was fully discussed by Mr. W. Marriott in a 
very able paper which was printed in the Quarterly Journal^ Vol. YII. 
p. 188. The third (the snow storms) was discussed by Mr. H. Sowerby 
Wallis, and published in Symons's Monthly Meteorological Magazine for 
February and March 1881. This discussion included the snow storm which 
accompanied the gale of the 18th and 19th, but no detailed discussion has 
been made of the gale itself, although it was one of the most severe ever 
experienced in the British Islands, and for its destruction to life and property 
ranks high in the annals of English storms. The principal cause which 
rendered it so destructive was the barrier of high barometric pressure over 
Scandinavia, which obstructed the easterly passage of the depression, causing 
its centre to stand over the English Channel, and thus lengthen very con- 
siderably the period of the storm's duration within our area. 

The normal condition of atmospheric pressure in January over the North 
Atlantic and the adjacent continents is« shown in Fig. 1.^ From this it is 
seen that in January there is usually an area of high pressure (80*8 ins.) in 
the Mid- Atlantic, and an area of low pressure (29*4 ins.) extending over the 
south of Greenland and the adjacent sea. This distribution of pressure 
would produce Westerly winds between the parallels of 40° and 60° N Lat. 
In the British Islands and the adjacent sea the trend of the isobars would 
require that the wind should be South-westerly. The diagram also indicates 
that there are also areas of relatively high pressure over the continents of 
Europe and America. 

It is not difficult to find a January of late years in good agreement with 
the normal condition, indeed the years 1882, 1888, and 1884 have all been 
so to a very great extent. For purposes of comparison, January 1888 has 
been chosen, and Fig. 2' gives the isobaric lines. The distribution of 
pressure is very similar to that in Fig. 1, except that the high barometer 

1 Copied from The Barometer Manual for the Use of Seamen, published by the 
Meteorological Council, Plate I. 
> Copiod from the Bulletin of International Meteorology. 
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Fio. 1. — Mean Isoban for January, 




Fia. 2.— Isobars for Jannary 1883. 



S94 
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(80-2 ins.) in Mid-Atlantic is less pronounced, whilst the low barometer 
(29-2 ins.), embracing the south of Greenland and part of Iceland, is more 
pronounced. The distribution of pressure shown in the Fig. is favourable 
for South-westerly winds in the British Islands and over Western Europe 

generally. 

In January 1881 a very diflferent state of aflSairs existed, as will be seen by 
Fig. 8.^ This shows an ahnost entire reversal of average conditions. Instead 
of the area of high pressure in Mid-Atlantic there is an area of low barometer 




M 



90 40 20 O 

Fia. 8.— Isobars for January 1881. 



(29*5 ins.), and instead of the low pressure area in the vicinity of Greenland 
and Iceland, there is an area of high barometer (80*1 ins.). This distribu* 
tion of barometric pressure would give Easterly winds over the whole of the 
Atlantic between the parallels of 40^ and 60° N Lat. A close examination of 
the Figures seems to indicate that in January 1881 the general barometric 
conditions were pushed nearly 20° further south than usual, this change of 
necessity influencing wind, temperature, and indeed all meteorological ele- 
ments. Why so important a difference should have existed is not at all easy 
to explain. It is interesting to notice that in all three Diagrams the isobar 
of 29*9 ins. runs close to London, although in Fig. 8 it is the 29-9 ins, 
isobar on the northern side of the area of low pressure and not the 
southern 29*9 ins. as in Figs. 1 and 2. 
Additional light is thrown upon the weather of the Northern Hemisphere in 



Oopied from the BtiUiUn of Int€mati<mal Meteorology. 
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January 1881 by an examination of the Synchronons Oharts published by the 
late Captain Hoffmeyer. These Charts show that at the end of December 1880 
the Atlantic high pressure area (80*6 ins.) was central to 45° N and 20° W, 
and low pressures were skirting to the North, the barometer being as low as 
28 ins. on the south-west coast of Greenland. At this time the British 
Islands were experiencing Northerly Winds, owing to the Atlantic high pres- 
sure area being situated so far north. At the commencement of January the 
high pressure (80*5 ins.) advanced over Europe, and an area of low pressure 
took possession of the Mid-Atlantic. On January 6th the barometer was 
80*7 ins. oyer the North Sea and Denmark, and in Mid-Atlantic it was 29 ins. 
On the 9th the highest pressure had extended to Iceland, and a large area of 
low pressure was still situated in Mid- Atlantic, which was influencing the 
weather over the whole ocean. To the north of the low pressure Easterly 
winds were blowing from Europe to Labrador and Newfoundland, and to 
the south, Westerly winds were blowing from America to Africa. This dis- 
tribution of pressure continued until after the middle of the month; but 
towards the close, although the high pressure area held its position over 
Greenland and the higher parts of the North Atlantic, the barometer readings 
in Mid-Atlantic were in a chronic state of disorder, small patchy areas of low 
pressure being dotted here and there. Fig, 4 shows the position of the 
centres of low pressure for the entire month (obtained from Hoffioieyer's 
Daily Synchronous Charts), and also the tracks followed by these areas. The 
very southerly route taken by the depressions and the manner in which they 
hang in Mid-Atlantic are exceptional features, and although similar maps 
have been examined for periods extending over several years, so marked an 
instance has scarcely been met with. The track of the memorable storm of 
January 18th and 19th is well shown by a thick line on Fig. 4 ; it first be- 
comes evident near New York on January 10th. 

The frost of January 1881 lasted from the 7th to the 27th. The following 
quotations from the Eemarki on the Weather, by Mr. Glaisher, give a very 
general idea of the prevailing conditions : — *' The weather in January for the 
first few days was fine, but on the 7th a period of exceptionally bad weather 
set in, which was remarkable for its severity from the 12th to the 27th. 
Snow fell on every day from the 9th to the 27th, with the exception of the 
25th ; south of the latitude of 51^ it fell on fourteen days, and in other 
parallels of latitude on from ten to thirteen days ; on some days the fall was 

general *' '' The mean temperature of the month at all stations north 

of 51^ 25', with the exception of Lowestoft and Llandudno, was below 82°.*' 

Comparing January 1881 with the averages for 1857 to 1869 (see Charts 
given in Mr. Marriott's Paper), it is seen that January 1881 was colder than 
usual by 10° in Scotland and 9° in both England and Ireland. 

January was also cold in 1879 and 1880, but the conditions associated 
with the weather were different in each of the three years. In January 1879 
the cold came with well developed cyclonic conditions : low pressures were 
passing to the south of our Ishmds, but sufficiently close to bring the whole 
of the United Kingdom under the direct influence of their northern parts, so 
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Fia. 4. — Tracks of Low Pressures for January 1881. 
The figures show the position of the low pressure for the several days. The track of 
storm for January 18th and 19th is shown by a thick line. 

that strong Easterly and South-easterly winds were experienced. In 1880 
the conditions were somewhat similar to those of 1881, inasmuch as they were 
decidedly anticyclonic, and a permanent area of low pressure was situated 
over the Atlantic ; the high pressure was, however, nearer to the British 
Islands, at times quite embiracing our area. 

The following figures give the mean air temperature in January, deduced 
firom hourly readings, for some of the principal observatories in the British 
Islands, for the three years 1879, 1880, and 1881 :— 



Aberdeen 
Glasgow ... 
Stonyhurst 
Greenwich 
Falmouth 
Valencia ... 



1879. 


1880. 


1881. 


o 


o 


o 


88-6 


88-1 


29-4 


81-3 


38-0 


29-2 


80-6 


84-8 


29-8 


81-8 


88-8 


81-7 


89-1 


41-2 


87-6 


41-5 


44-8 


88-6 



It will be seen that January 1881 was the coldest, and the next in order 
was January 1879 ; indeed it was only in England that January 1880 could 
be termed cold. At Greenwich, the mean temperature for the three 
Januarys was only 82°*8. 

In order that the weather of January 1881 can be compared with that of 
the few following years, the following Table has been formed (the values 
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Barometer. 


Air Temperature. 


Station. 


Lat. 


Long. 










1881. 


1882. 


1883. 


Z884. 


z88z. 


Z882. 


z883a 


Z884. 


Godthaab .. 


64 I'l N 


$1 46W 


Lib. 
30*02 


Ins. 
29*36 


Ins. 
29-21 


Ins. 
2949 



27-5 


4-i> 



Z3*8 




5'9 


Stykkisholm 


65 5N 


22 46W 


30*13 


29*32 


29-18 


29*34 


Z7*2 


30-2 


3»'i 


28*4 


Thorshavn 


62 2N 


6 44W 


29-87 


29-67 


29*56 


29*52 


343 


41*5 


4ZO 


38-z 


Aberdeen . . 


57 loN 


2 6W 


29-92 


30*06 


29*74 


. 129*73 


3Z-Z 


42-8 


40-3 


•42 


Glasgow .... 


55 53 N 


; 4 «7W 


29*92 


30* z 2 


29*73 


• •• 


3ZI 


43-3 


40*9 


• a. 


Greenwich .. 


51 29N 





29*90 


30*37 


29*92 


, 30*10 


33'6 


42*5 


44*2 


45*9 


Vienna .... 


48 12 N 


' 16 22E 


2999 


30*56 


30*16 


1 30*19 


25*9 


35-6 


3Z*6 


43*9 


Brussels .... 


50 51 N 


4 22E 


29-68 


... 


... 


30*17 


30-0 


• « « 


... 


43'9 


Lisbon .... 


38 42 N 


' 9 8W 


29-89 


30-4Z 


30-20 


. 30*37 


5X'4 


5i*z 


53*2 


53*1 


Angra 


38 39 N 


[ 27 14W 


29*56 


30*13 


30*12 


> ..* 


55'9 


579 


579 


... 


Fnnohal .... 


32 38 N 


f 16 55W 


2993 


30*27 


30*24 


■ 30*30 


65-5 


64*0 


65*3 


63'3 


Halifax .... 


44 39^ 


[ 63 36W 


29-93 


29*98 


30-12 


' 30*09 


17-5 


Z9*5 


13*0 


z6*4 


New York .. 


40 43N 


f 74 oW 


30*15 


30*18 


30*22 


' 30-17 


22*9 


28*0 


25-9 


23*5 


Ocean data. 
Centre of 


^"•^S 


32'5 W 


»9'53 


30*12 


29*85 


30*08 


54-1 


537 


53*5 


57-4 


42-5 N 


37-5 W 


29-41 


30*01 


29*86 


1 30*08 


52-0 


51*0 


50*9 


55*o 


5° Squares. 


47- 5 N 
47-5 N 


32*5 W 


29*54 
29-52 


29-87 
2070 


29'5« 
29-6G 


29*89 
» 29*88 


50-4 
49-0 


47*3 
435 


46-3 

42*1 


5o«9 

47-3 


Station, 


Wind Direction. 


i88z. 


Z882. 


. 


• 


• 

••* 

2 


^ 




• 


• 




• 


. 


• 


3 
5 


^ 




• 


a 


• 


1 




;z; 


55 


QQ 

I 
2 


QQ 

8 

2 


QQ 


» 


II 

6 


3 
5 


11 

... 


6 

... 


02 


OQ 


OQ 


m 

I 

7 


S5 J 





Gothaab 


4 


2 

• • • 


I 
I 


Z 
13 


2 
7 


Z 

7 


I 


7 
4 


.•a 
..a 


Stykkisholm 


Tborshavn . 





IX 

2 
10 


• •• 

7 

T 


4 
12 

2 


3 

2 

3 
6 

a •* 

8 
II 

5 
II 


6 
z 


I 
I 
I 


z 
z 
4 


8 

... 

9 
zo 

• • • 

3 

9 

z 


3 

• •• 


aaa 

a.. 
I 


4 
I 
I 


9 

5 

4 
z 

4 

• •• 

• •• 

5 

• • ■ 

14 
9 

3 


9 

10 

12 

Z 

aa. 

7 
3 

... 

I 


4 
u 

7 
zz 

a*. 

aa. 
.aa 

4 

aa. 

4 

... 

9 


Z 

3 
f 


I 

2 


z 

... 
I 


3 

... 


Aberdeen 


Glasgow • • • . 


Greenwich 


3 
4 


2 
2 

3 

I 

4 


2 
zo 

2 
2 

5 

ZI 

10 


4 

... 
6 

3 

2 


I 
10 

• • • 

I 
4 


3 

... 

4 

2 

8 


5 

5 

... 


1 

z 

• • • 

z8 

2 


• t • 

10 

• • t 

... 

4 

I 

4 
5 

4 


5 

3 

• ■ « 

5 
8 


I 

• •• 

• •• 

8 
I 


••* 

I 

a a. 

3 

z 


• aa 

ZZ 

a .a 

8 


Vienna ......... . . 


Brussels ... 


Lisbon •.•«•••*.... 


2 

2 


Anera ..••• 


Funchal 




4 


I 

I 


2 


z 
z 


I 
I 


z 

3 

.*. 

I 


2 
2 


9 
I 


• a. 


Halifax 


4 
8 


14 
9 


New York 


7 


3 


z 


• »• 


z 


2 


t ■• 


... 

.a a 


9 
14 


4 


4 


aa. 
... 


/ 




PrevQ 


kiMng Wind 8W. 


• « ■ 


a aa 


Ocean data. 


Do. NE. 


... 


II 


4 


II 


4 


I 


• •• 


.a. 


... 


Centre of 5° Squares. 


Do. SE. 


a.. 


3 


7 


15 
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1 The data at Abordecn for 1884 aro obtained from OlMerrationB publiBhed by tho Meteorological Ol&oc. 
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being obtained from the several Monthly Bulletim of IntenuUional 
Meteorology), 

The Table shows how some elements vary, while others do not ; and also how 
important differences are felt at some stations and not at others; for instance, 
lA spite of the very different conditions prevailing over the Atlantic in the 
several years, the barometer and air temperature readings at Halifax and New 
York are similar.- It will be seen that in January 1881 the barometer 
at Stykkisholm, in Iceland, was 0'57in. higher than at Angra, in the Azores ; 
whilst in January 1888, the barometer was 0'94in. lower at Stykkisholm 
than at Angra, the variation in the two years amounting to l*61in., which 
is equal to nearly *01in. in every ten miles. The Table also shows important 
differences in the wind directions, there being an absence of warm equatorial 
winds in January 1881 at all the northernmost stations. 

These comparisons point to the desirability of caution being used before 
conclusions are too hastily drawn from mean values, and show how 
misleading the mean values for a month may prove. In combining such 
periods as January 1881 and January 1888, we are throwing together con- 
ditions of quite an opposite character, and so most effectually masking all 
evidence of the existence of differences of material value. More attention 
should be paid to the homogeneous character of the weather for the purpose 
of averages, since the type of the weather, as for instance cyclonic or anti- 
cyclonic, exerts a very important influence. 

The conditions which prevailed generally over the British Islands through- 
out 1884 and the early part of 1885 were exceptional, in so far as the weather 
was exceedingly dry, the temperature generally warm, and the winds very 
quiet. If a reason is sought for these exceptional conditions, we say that 
the cyclonic systems which form such an important factor of our English 
weather have taken a more northerly course than usual, and have passed 
either wholly to the north of the British Islands, or have occasionally passed 
across Scotland. In short, we have been much freer than usual from the 
passage of storm-centres over our Islands. But these causes are only 
secondary to others, and it is to the primary causes that we should look. 
The passage of low pressures is doubtless due to the relative distribution 
of high and low pressures, and when we speak of a general interruption to 
the track of depressions extending over a lengthy period, such as that 
through which we have recently passed, it means that in all probability the 
general distribution of atmospheric pressure over a very large surface of the 
earth has been abnormal ; clearly this was so in January 1881, although 
probably just in the opposite direction. Why this should be so is a 
subject for inquiry, and one which if it could be solved would be of vast 
interest to the science of Meteorology. 



DISCUSSION. 

Mr. Laughton thought that Mr. Archibald's remark as to cause and effect in 
the discussion on Dr. Woeikoff's Paper would very well apply in this case. The 
author of the Paper seemed to imply that the peculiar distribution of the isobars 
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was the cause of the abnormal weather in January 1881 ; but it might eqaally 
well be said that the weather was the cause of the distribution of the isobars ; 
and very probably they were both due to some third cause. We seem, as yet, 
utterly m the dark as to what that cause may be, and we do not know even in 
what direction to look for it. He hoped that some day it might be discovered. 
Mr. Archibald said that these movements of the dominant isobars were at 

S resent the great problem of Meteorology. Though they apparently underwent 
ifferent phases, with some approach to regularity, accorcung to season, they 
appeared occasionally to perform most abnormal movements. Thus he had seen 
it remarked that in the summer of 1879, the worst for several years, the mean 
distribution of pressure was similar to that in December of ordinary years. 

The President (Mr. Scott) thought that Mr. Harding had done great service 
in tabulating and working up this subject, and that the best thanks of the Society 
were due to him for his Paper. 



On the Infi^uence of Aooumulations of Snow on CiiiiiATE. By Dr» 
Alexander Wobikof, Hon.Mem.B.Met.Soc. 

[Bead June 17th, 1885.] 

The accamnlations of snow and ice on the high mountains of our globe in 
the shape of glaciers, &c. have attracted a great amount of study, I have 
often wondered why so little attention has been given to another subject, very 
important in its bearings — ^I refer to the sheet of snow which every winter 
covers immense tracts of the continents of Europe, Asia and North Americai 
and every summer disappears. Can it be that this does not exert a great 
influence on climates as well as on other phenomena ? The following remarks 
are intended to show that such an influence does exist, and that the subject 
well deserves study. 

A covering of snow on the ground acts, firstly, as a bad conductor, rendering 
the interchange of temperatures between the surface of the ground and the 
lower stratum of the air much slower than when snow is absent. The reason 
of this is certainly to be found in the loose structure of the snow, which tends 
to the inclusion of air within the mass of snow. The structure of the snow is 
in this respect very important, the small crystals falling during cold weather 
being worse conductors than large flakes ; and if the snow, by alternate 
thawing and freezing,^ has the structure of Jim (neve), it is a far better 
conductor of heat. This influence of snow is well known to feurmers in 
countries where the winte];3 are oold ; if the snow is deep enough they have 
no fear that the winter corn will be frozen. Thus the presence of snow on 
its surface undoubtedly produces a higher temperature of the upper strata of 
the ground, and, besides the structure of the snow, its depth is also Teiy 
important. 

We see that as a covering of snow protects the upper parts of the ground 
from radiation and makes the conduction of heat much slower than it would 

1 In the case of snow lying only in winter the pressure of the lajrer is net so great as 
to lead to the formation of rUvi (snow solidified into ice). 
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otherwise be^ it thus tends to raise the temperature of the soil ; but it mnst 
have a contrary inflnence on the lowest stratum of the air, as the snow protects 
it from the conduction of heat from the groimd, an action which, as this is gener- 
ally warmer in winter, must make the lowest stratum of the air colder. This 
it undoubtedly does ; but in this respect another quality of the snow is eyen 
more important, its being a good radiator of heat. This is caused by the 
great extent of radiating surface which it presents, as well as by its white 
colour. In its capacity as a radiator the depth of snow is of no importance ; 
it will act in a thorough manner if only it covers the ground in a continuous 
sheet, no matter how thin, provided it retains its feathery structure and is 
not converted into neve. 

We know very well that if the air is rarefied it contains little of vapour of 
water, and besides very few suspended particles of dust or smoke : snow will 
not melt even on high mountains in the tropics ; notwithstanding the great 
amoimt of solar heat received by the upper surface of the snow, this heat will be 
radiated back into space, and the air, being very diathermanous, will retain 
scarcely any of it. In the lowlands of higher latitudes the air is not rarefied, 
but in the presence of a great extent of snow the other conditions are similar to 
those prevailing at great heights in the tropics, especially the freedom from 
dust as well as the small quantity of vapour of water. The latter is due to 
the low temperature prevailing, the former to the absence in the vicinity of 
dry ground uncovered by snow from which the wind could carry away dust, 
as well as to the absence, or at least the small amount, of organic life. In 
this case, as well as on high mountains, radiation into space, goes on freely, 
and the solar rays are unable to melt the snow so long as it retains its feathery 
structure, and its surface is not covered by any dark object which will be heated 
by the sun's rays and will melt the snow around it. Thus we see the 
snow thawing on roofs, around trees, &c. when a surface of sdow completely 
free does not show the slightest traces of thawing. I have seen a piece of 
brown paper in a garden exert a very great influence ; after some sunny days in 
February or March the surface of snow under that would be much lower tlian 
around. It suffices to cover snow with the thinnest layer of coal dust to see 
even a greater effect of the same kind. 

From the above premises I arrive at the conclusion that if once a groat 
extent of continent has been covered by snow this snow will not melt under 
the influence of the sun*s rays. Now we know that every spring and summer 
the winter snow does melt in the northern parts of the continents of Europe, 
Asia and North America. It is fair to ask how does this come about ? The 
records of observations in high northern latitudes show that the tempera- 
ture is mostly below the freezing-point up to the beginning or middle of June, 
Le, to a time when these latitudes receive per day a quantity of solar heat 
much larger than is ever received at the equator, and that continuous frost lasts 
in these latitudes a month to six weeks, during which the sun does not set. 
Besides, the solar rays are not much intercepted by clouds. May being 
generally a clear month in high northern latitudes. Thus, at Polaris Bay, 
North Qreenland, lat. 81^ 86' N, the sun does not set after April 11th ; and 
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yet in 1872, from that date till Jane Ist, the temperature of the air did not rise 
above QPC, except for ten hoars on May 2lBt, whilst from Jane 2nd the tempera- 
tore was constantly above 0° G (a very few hoars excepted), and yet in May, 
especially in the beginning of the month, as well as in April, there were 
freqaent clear days. The United States Expedition, nnder Captain Hall, 
passed the next winter at Polaris Hoase, Lifeboat Gove,^ lat. 76° 28' N, 
where the son does not set from April 20th. Here also there was no general 
thaw till the end of the observations on May 81st, bat only slight thaws on 
the 16th, 22nd and 27th, thoagh there were many clear days. Thas on May 
8th the sky was qoite clear for some hoars before and after noon, and the tem« 
peratare was — 14^*4 C at noon, and -»15°'l at 8 p.m. ; it was also qoite 
clear on the 81st from 6 a.m. to 6 p.m., and the temperatore did not rise 
above — 8°*8 G. The observations of the Vega, at Pitlekcg, near Behring's 
Strait, at a moch lower latitode, 67*^ 5' N, showed even a later rise of 
temperatore above freezing-point, viz. Jime 18th, after which date the tem- 
peratare sank below freezing-point only for a few hoars. Before that date 
the temperatore rose for a few hoors above 0° G on May 9th, 14th, 17th, 
18th and dlst, and Jane 1st, and in every case with a completely overcast 
sky, while, e.g. on a clear day, May 8rd, the temperatore did not rise above 
— 18^-4 G. On Jane 8rd, with a clear sky till after noon, the temperatore 
was — 6^*9 G.' These examples clearly show that in high northern latitodes 
the heat of the son's rays at the end of spring and the beginning of sommer 
is able to raise the temperatore above the freezing-point. How then does 
the thaw begin ? I have no doobt that it is first caosed by winds from 
warmer qoarters, or from continents or open oceans. The observations 
of the Vega show that till Jane 12th inclosive the winds were Northerly, bat 
changed daring the afternoon on the 18th to Sooth-sooth-west. These warm 
winds caose the opper layer of snow to melt ; after it has been frozen again it is 
changed to neve, i.e. to a condition in which it is somewhat diathermanoos to 
solar heat and radiates heat moch less freely. Once this is done the melting 
of snow goes on moch more easily. To a small extent the melting of the 
snow may be helped by dost brooght by the winds from continental areas 
already free from snow. If the warm winds do not last] long enoogh, or are 
not strong, they will not have lasting resolts, — the next fall of snow will 
re-establish a layer only slightly diathermanoos and having very great radiating 
power. As a great qoantity of heat is also expended on the melting of the 
snow, the warm winds will lose a great part of their heat ; thos their foil 
effect will be exerted. Bat near the border of the snow-covered coontry, 
when the snow has mostly melted there, the sorface of the groond can be heated 
by the son and thos become a soorce of heat for the coontry sitoated north- 
ward. Hence there is an advance, step by step, of the melting of the snow, 
from say Febroary to Jane in the Northern Hemisphere. It begins close to 

1 The observations at both plaoes are published in detail in the Seientific RenUU of 
the U.S. Arctic Expedition^ Steamer Polaris. Vol. I. Washington, 1876. 

* Observatiom unMeorologiquee faiUs par VExpedition dt la Vega, r^uites par Hilde« 
brand Hildebrandsson. 
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seas which do not freeze and continental areas which are not covered per- 
manently with snow even in mid-winter, and continues advancing more and 
more northward and inland till all the lowlands of oar hemisphere are, so far 
as we know, freed from their snow-covering. 

The process is not continnons, hut proceeds, so to say, hy leaps and 
hounds. Warm winds from the South or from the sea carry it farther on, 
whilst cold winds not only stop its extension, hut give temperatures below 
QPGio countries where the melting had already begun. The disappearance 
of the snow from all the lowlands of the Northern Hemisphere is caused by 
its geographical position, all known parts of it being reached by warm 
winds, which lead to the first melting of snow. Besides, in some of the 
countries in the highest latitudes the snowfall is very light, so that there is 
not much to melt. Yet this condition of things is not a necessary one ; it is 
possible that snow may remain on the ground in the lowlands during the 
whole summer, and thus temperatures below freezing-point be the rule 
even at this season. This is not only possible, but such a condition really 
does exist in high southern latitudes. Near the shores of the Antarctic Con- 
tinent, or the islands bound together by glacier ice and appearing like a 
continent, we know by the observations of the expedition of Sir James Ross 
that the mean temperature is much below the freezing-point even in the 
height of summer, and that the temperature scarcely ever rises above that 
point. Thus there is no notable melting of snow, and what is melted is 
very soon replaced by fresh snow, e.g. the above-mentioned observations 
show that out of 100 days there were 

In lat. 60^—70° S., 2 with rain and 27 with snow. 
„ 70°— 76° S.,1 „ 80 „ 

„ 76°— 78i°S.,l „ 20 „ 

Here again the geographical position explains the result. The shores of 
the Antarctic Continent are at a distance of 20° or more from any land area 
of lower latitude, the latter can thus have no appreciable influence on tiie 
temperature of the former. It is influenced by the seas to the north- 
ward of it, but the observations show that the surface of the sea has a 
temperature below freezing-point from the shores of the Antarctic Continent 
to i^out lat. 62° S even in summer. Thus the Antarctic Continent cannot 
receive from any quarter the warm winds which could initiate the melting of 
the snow ; and, as the snow covering remains the whole summer, wc see 
that the sun*s rays are unable to raise the temperature above freezing* 
point, notwithstanding the nearness of the sun to the earth in the summer 
of the Southern Hemisphere, 

From this example of the existence of a covering of snow lasting the whole 
year I return to the Northern Hemisphere. There is a very important 
effect of an extensive covering of snow which deserves more attention than 
has been paid to it till now, viz. the possibility of temperatures but slightly 
exceeding the freezing-point* 
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TABLE I. 



Place. 



BogoBlowflk .. 
Ustissolsk 

Kasan 

St. Petenibnrg 

Knrsk , 

Eiew 

Mitan 






Feb. 

Dec. 

Jan. 

Feb. 

Dec. 

Dec. 

Jan. 

Feb. 

Dec. 

Jan. 

Feb. 

Dee. 

Jan. 

Feb. 

Dec. 

Jan. 

Feb. 

Dec. 



Mean. 



o 

-17*0 

-18-3 

-iS'i 
-ix'8 
-13-8 
-li'o 

■ 94 
. 8'6 

. 6-6 

■lO'i 

• 91 
- 6*9 

. 6-1 

• 5*3 

• 4*3 

• 5-0 
4.4 

. 27 



Mean 
Min. 



-41*2 
.40*2 

-32-9 
-30-3 
-32*2 
-28-3 
-25*0 
-24*0 

-21*3 

.25-9 

-23'2 

-21*8 

-19*1 

•20*4 

•17*1 

■17-4 

•^7*5 



Mean 
Max. 



-2*6 

-1-9 

•0-4 

-0-6 

1-9 

X*2 
2*2 
2-4 

I '4 
2*2 
2-8 

3-6 
4-0 

34 
42 

5*3 



Is 



o 

0*6 

3'o 
3-8 
6*2 

yi 

47 

5-6 
6'o 

7-5 
5-6 
6-8 

9'4 
6-4 

lO'I 

10*9 
7-8 
8-1 
8-2 



Place. 
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I 



Mean. 



Barnaul 
Irgiss 



Sarepta ... 



Lagan ... 



Asiraohan 



NukaBB ... 



Feb. 
Dec. 
Jan. 
Feb. 
Dec. 

Jan. 
Feb. 
Dec. 
Jan. 
Feb. 
Dec. 
Jan. 
Feb. 
Dec. 
Jan. 
Feb. 
Deo. 



o 

•17*0 

•^S'S 
•I 5*9 
163 
117 

• 97 

• 9*o 

. 6-2 
.8.3 

7*4 

■ 5*3 
. 7-1 

6-3 

3'5 
. 7-0 

■ 37 

2*3 



Mean 
Min. 



o 

■38'2 

381 

-30«5 

■3»'5 
-28-61 

•»5'9 

.23'2 
-21'8 
•25'0 

-23-0 

■20*I 
•227 
•2 1 '6 
-l8*2 
-23*1 

■i8'6 

■l6'2 





S 


Mean 


l« 


Max. 


l!§ 




< 



i 




— 0-4 


S'o 


0-2 


5*1 


— o*3 


*7 


— 0-8 


2-4 


2-5 


9-6 


a-S 


5-0 


4-» 


io*6 


5-i 


9'4 


4'S 


8-6 


47 


»3'5 


6-2 


13-5 


3-9 


91 


5*2 


12*2 


6*9 


11*9 


7-6 


Il'O 


H-4 


19*8 


12-5 


i8-6 



In the foregoing table I have placed opposite one another places with 
nearly the same winter temperatures, those on the left side haying a more 
regular and deeper covering of snow than those on the right. 

Li Febmary the mean temperature is the same at Bogoslowsk, on the 
east foot of the Ural, and at Barnaul, on the upper Obi, at the foot of the 
Altai ; but at not very great distance south-west from the latter, in the 
Kirghiz Steppes, there is sometimes but little snow. On this account the 
mean and even more the extreme maximum of February is higher. The same 
kind of difference obtains between Uetsissolsk (government of Wologda) 
and Lpss, in the Kirghiz Steppes. In the first place, the absolute maximum 
of February is higher, because, Ist, the time of observation is longer ; 2nd, 
the observations were made in the first half of this century, when the 
thermometers were not sufficiently protected against reflected heat, &c. 
The other places right and left show the same kind of difference ; i.e. where 
the snow covering is less regular the mean and extreme maxima are higher, 
and the difference increases towards the south. It is especially great between 
Mitau, near the Baltic, and Nukuss, on the lower Amu Dana (Oxus). 
In February the mean temperature differs but by 0^'7 0, the mean mini- 
mum at Nukuss is 1^*1 lower, but the mean maximum is 10^*2 higher, the 
absolute maximum 11^*7, and the latter result is the more worthy of notice, 
since it is deduced from but six years* observations, while those of Mitau 
extended over more than forty years. In December the result is analogous, 
the monthly mean and mean minima differ very little, but the mean maxima 
of Nukuss are higher by more than 7^, and the absolute maxima by more 
than 10°. Snow seldom falls at Nukuss, a snow covering lasting only a few 
days is even of rare occurrencci and in the absence of snow there is 
nothing to check the influence of warm winds, and the sun under this 
latitude is ahle to heat the ground to a sensible degree even in mid-winter. 

mtW SS8IES««-Y0Ii« V. Y 
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The influence of a snow covering on the maxima must be very di£ferent 
according as to whether the temperature is below or above freezing-point ; in 
the latter case the melting of the snow, absorbing heat, will tend to check 
the farther increase of temperature. 

The melting of snow does not only prevent high maxima, but for a long 
time after it has begun keeps the temperature near the freezing-point. 
This is the reason why April is so much colder than October in central 
European Russia, in Canada, the north of the United States, &o. Further 
north the same cause operates in lowering the mean temperature of May in 
comparison with September. There is no doubt but this cause of cold, or 
rather to say, this conversion of heat into the work of melting the snow, is 
proportional, cateris paribus^ to the mass of snow remaining on the ground. 
Thus, in countries which have a cold winter, the chief impediment to the rise 
of temperature in spring will be the quantity of snow lying, and not the 
coldness of the winter. It is only in countries which are near to seas, or to 
extensive lakes on which much ice is formed, that the mean temperature of 
winter has a great influence in lowering the temperature of the succeeding 
spring, or even summer, as in cold winters more ice is formed and hence more 
heat must be expended on its melting than in average seasons. Countries 
far removed from seas and lakes are influenced in this respect only by the 
snowfall. The following examples will explain the modiis operandi of these 
causes. In 1847-48 the snowfall over a great part of Russia was very 
light, in 1866-67 exceedingly heavy. The high water of the Volga at 
Astrachan, which is the result of the melting of snow on the whole extent of 
the river basin, was the lowest on record in 1848, with the exception of 
the year 1840, and the highest in 1867, in a period of forty years. The 
following table shows the difference of the temperature of the winter and 
spring months of these years from long averages : — 

TABLE n. — ^DlFFEBXNOBB FBOM THB AVJBBAGE TsSfPSBATUBBS. 





1847—8. 


i866-->7. 


Station. 


1 


• 

1 
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1 


1 
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1' 


1 
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WarsAw 

Mitan 



-o'5 

— I'O 

6'o 
... 
— 0-6 

0*0 
— 2'9 
-2'4 

-4-3 
—51 

.*• 
— 4'8 
—1-6 


-8-S 

— 7.9 

— 37 

— 2'0 

• •• 

— 8-0 

— 8-4 

— 6-6 
-6-3 

— 9-4 
— io'4 

... 

= 1:? 




3'o 

»7 
S'o 
67 
... 

S-4 
5'o 

4*S 
»-3 
3-0 

5-0 
—17 

*•* 

0*6 

2*2 


0. 
4-» 
3-8 

4'9 

2'8 

... 
»-3 

M 

2'0 

3-S 

17 

... 

0-6 
3-4 


jV 

3-8 
1-6 

... 

6-5 
7.3I 

7'iJ 

47* 
3-81 
5.9I 

6*6 

... 

5.38 




IS 

o'9 

0'2 

—3-5 
o'6 

1-4 
2-4 

IS 
o'6 

0-3 

O'O 

... 

17 

J-6 
3-6 


\'6 

—1-4 
—3-4 
— 6-2 

—2-4 
— 0-6 

2'0 

S'4 
3-8 

67 
6-2 

... 

o'5 

0*9 

I'l 




4*1 

1-9 

2*0 

I'O 

I'l 

— I -I 

1*4 

I'O 

3'4 
3-6 

—0-3 

.a. 

i-s 

— o'9 
IS 




— 2'6 

— 3*9 

—4*4 
— 4'o 

— 4*1 
-4-8 
— S'l 
— S-a 

2-3 

— 3'3 
-5-6 

• t • 

-4-0 

— 2'0 
— *"S 


-5,-8 

— 1*2 

— »7 
— o'6 

— o'8 

0'2 

— 1-4 
o'3 

2'0 

1-5 
13 

• • • 

— 1;5 
0*9 




—as 

-4-4» 
— 6-6« 
_6'i> 
— 4'8 

—3-3 
—4*0 

— I'S 

I.O 

0*6 

— I'O 

... 

— »'6 

— 2'4 

— 3'o 


St. Petersburg 

Arobangel 

Kostroma 

Balaohna 

Mosoow ......... 


Enrsk 


Eischinew 

Nikolaiew 

Luffan ••.. 


Saratow 

Samara 

Orenburg 



I The wannest Axnril obserred in more than fifty jean, 
s „ ooldofltlCay „ 

> M wanamtApitt „ 



with the exoeptloB of i6x9 
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It will be seen by the foregoing table tbat the winter 1847-8 wae eon* 
siderablj eolder than 1866-7, the extreme north excepted. In Febmary of 
both years the temperature was above the average. March 1848 was warm, 
while March 1867 was cold. On account of the light snowfall of winter, and 
the high temperature of March 1848, there was scarcely any snow lying in 
the vicinity of Moscow in the be^nning of April, and already on the 12th the 
temperature rose to 24,° a temperature which in ordinary years is not 
common even a month later. April 1848 was the warmest of long periods 
of observation over a great extent of territory, in the west to beyond the 
Bussian frontier, in the east to about Kasan, and in the south to the Black 
Sea and Sea of Azof. 

The snowfall of 1866-67 was exceedingly large over a very great extent of 
Bussia, as was proved by the large and long continued high water, not only 
of the rivers belonging to the Volga basin, but also to that of the Neva. 
That of the Wolkow was especially noticed, and the Ilmen lake flooded its 
shores over a great extent. The great amount of snow as well as of ice on 
the lakes and seas was the cause of the exceedingly low temperature of 
May, the lowest on record in the North of Bussia during the whole period of 
observation (in St. Petersburg over 140 years). lam ready to meet an ob- 
jection which might be made against my conclusion that there is a greater 
probability that the sign of the diflference will remain the same as in the fore* 
going month ; this is true, but the difference of the probabilities either way 
is not great. Both of the years here mentioned showed changes of sign of 
a very thorough character, 1848, from January to February ; 1867, from 
January to February, and February to March. The following examples show 
how great the change of sign can be in Bussia in the spring months : — 

TABLE ni. 



Month. 



St. Petenbnxg. 



I77<x 



Febnuuy 
Mansh 

i^ril 

May 



Mean. 



S 



if 



1839. 



Moan. 



I 



-7-8 
9$ 



—57 
46 
0*8 



II 






o 
— 9-4 

lO'O 

-2-3 

134* 



I 



— 0-8 

—5 J 

—4-3 
47 



1871. 



M^an. 



o 

— 19-5* 

— 0*4 

5-5 



Orenburg. 



» I .»■ 



i860. 



I' 



^1 



o 
■io'9 

4- J 

■ «S 
3'* 



Mmq* 



o 
— i6t 

— 17'4* 
14*6 



i 



ill 





-«-4 

«7 
06 



ft 


t« 


ft 


f» 


ft 


•• 



1 GoldestFelnruary in the whole period, 
a ColdDrtltoreh 
" Wannatt April 
4 Warmeal May 

The foregoing conclusions can be also expressed thus: al the perfbd 
when the mean temperature begins to rise above the freezing-point, very 
much depends on the store of cold existing in the Ticinity in the form of 
snow and ice. The larger it is, the slower and more irregular will be the 
rise of temperature, 
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The time wlien & eoyering of enow appears, its depth and extent have also 
a great inflaenoe on the beginiiiog of winter frosts and their duration, not 
only where the snow already lies, bat also to the soathward (in the Northern 
Heipisphere). I may express it thus : — Snow gives a permanency to oold and 
prevents a rapid increase of temperatore. If we knew exactly the time 
when a covering of snow was formed to the northward (or landward) of as in 
autamn and winter, and that was commanicated by telegraph, much coald be 
done towards forecasting the time of freezing of rivers and canals, and 
thas information might be gained, which would be very important for the 
interests of very large tracts of our globe, e,g. the greater part of Asiatic and 
European Bussia, Scandinavia, British America, and the Northern United 
States, A forecast of the closing of rivers and canals by ice, even limited to 
four or five days, would be of enormous benefit to the large shipping in- 
terests of these countries. A great loss would be prevented in years of 
early frosts, whilst when the season is late, navigation might go on without 
fear. Two recent winters in Central Europe show very clearly the influence 
of a oovering of snow in producing low temperatures. In 1879-80, as well 
as in 1881-2, there were long-continued anticyclones over Central Europei 
with dear skies, t.tf« conditions very favourable to low temperatures, yet- 
the temperature was much higher in January 1882, on account of the absence 
of snow, than in December 1879, when an anticyclone followed a severe 
snowstorm, after which a thick layer of snow covered nearly all Central 
Europe. The mean temperatures of five-day periods at Zurich, daring which 
the oentres of anticyclones were near the Alps, were as follows : — 

0. a 

1879, Dec. 7—11 - 18°-0 1880, Jan. 16 -20 - 6°-l 
„ 12—16- 9°-6 „ 21— 26-9°-6 
„ 17—21 - 10^-5 1881, Dec. 27—81 - 4°-2 
„ 22— 26-10°-6 1882, Jan. 11— 16-P-4 

1880, Jan. 6—10- B°-5 „ 16— 20-8°-2 
„ 11—16- 4°0 „ 21— 26-8°-6 

Aeoording to Dr. BiUwiller^ the snow lasted till the end of December 1879, but 
{hen it melted ; and when Oentral Europe was again under the influence of 
an extended anticyclone, in January 1880, the mean temperature was much 
higher. In the middle of January snow fell again, and the mean temperature 
was about as low at the end of January as in the end of December 1879. In 
1881-82 there was no snow on the ground, and, notwithstanding the exten- 
sive and long-continued anticyclones, the minimum temperature fell but to 
— 8°'5 at Zilrlch on December 26th, 1881, and was even higher in Januai'y ; 
while it had been below —20° in December 1879 at Zurich as well as in other 
valleys in Switzerland. 

Ill all countries where snow accumulates to a considerable depth in winter, 
the riyWB have regidar high water in spring or the beginning of summer,' 

^ ZeitHhriftfitr UefeorologU, Vol. XVn. p. 98. 

• Bee my paper ** Tm RM^m et le« £ae« 4e la Biuiie,^^ Arch. de$ Saieneei Pkff9. tt Nat* 
(Geneva.) Jan.l8S5, 
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the result of the melting of enow. The quantity of water set free by the 
melting of snow and ioe is so great that the melting takes place on large 
spaces at once, and the evaporation being so small, that in these countries the 
larger rivers have never a high water due to rains at all to be compared 
to those due to the melting of snow. This latter is thus Very important for 
many matters of practical life, yet, strange to say, the mode of melting of the 
snow has not received the necessary degree of attention. The results of the 
melting will be much influenced by its rapidity, as well as by the quantity of 
snow lying on the ground at the end of the frost. If it melts very rapidly 
inundations may result, and the duration of high water will be so short m id 
be of very little use to navigation ; the reverse will be the case when the 
melting is slow and gradual. 

A popular saying in Bussia is to the effect that when there is little snow 
the water will be high, when there is much snow the water will not be high. 
This is certainly paradoxical, but not without some truth for small rivers. 
When there is little snow in winter the ground is frozen to a considerable 
depth, and when the first water arrives at the surface of the soil it is frosen 
again and a crust of ice is formed, over which the water flows as it would 
over rock or clay, without penetrating it. It thus speedily reaches the riverSi 
and causes a rapid rise of their waters. 

When there is much snow it protects the soil, and to such an extent that 
the melting may begin from below, so that no ice-crust can be formed on the 
surface of the soil and the melting water penetrates into it and only reaches 
the ravines and rivers after some time, i.e. sifter it has saturated the soil. 
The Russian peasants call this ** earth water '' (Zemlianaya woda), and obser- 
vation shows that it flows oftener from forests than from fields, the reason 
being that in forests the snow accumulates to a greater depth and is not dis- 
turbed by winds, which often blow away a great part of the snow from higher 
open ground. 

In 1884 the melting of the snow from below was observed ai the Agricul- 
tural Academy of Petrowsky, near Moscow. The observations on the tem- 
perature of the soil were as follows : — Observations were made at the surface 
and also at depths varying from 25, 50, &c. centimetres to 2 metres inolusive. 
At 75 centimetres the temperature first reached the freesing-point cm March 
5th, and the daily mean was — 0^*5 from the 16th to 18th. The daily means 
ai*e c^ven in Table lY. (p. 808.) 

It will be seen that the temperature rose earlier above freesing-point at the 
depth of 75 centimetres than at 50 and 25. As similar conditions prevailed 
in many parts of the Volga basin, the high water of the river in 1884 was 
not above the average, notwiUistanding the depth of snow, but the springs 
were so well supplied with water by the gradual melting of the snow, that 
navigation was not impeded during tiie whole summer and autumn. It was 
the reverse in 1880, when a colder winter with less snow was layourable to 
rapid melting of the snow ; the high water was one of the greatest on record, 
but soon fell off, and from August to October navigation ww nneh impeded by 
low water every where above the mouth of the Sama» 
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TABLE IV. 



1884. 



MiCoh 25 

26 

28 
29 
30 

31 

I 



II 
II 
II 
II 
II 
II 



Depth. 



April 



I 

1 



-2*6 

-7*2 

-2-4 
-0-3 
•07 
-0*6 

•47 
■6*3 






3 
-8 



6 



o'8 
07 
09 
0*9 
0-8 
8 
6 
0-4 



I 



"I 

3 



o 

•5 

•s 

0*4 
0-4 
o'4 
0-4 
0-4 
o'3 



t^ S 



o 
•O'l 

0*0 

0*0 
0*1 
0*1 
O'l 
O'l 

©•I 






o 

o'6 
0*6 
07 
07 

07 
07 
07 
07 



II 
II 
>i 
II 
II 
11 
II 



3 

4 

5 

6 

7 
8 



9 — 




April 2 — 47 — o*4 — 



Depth 


• 




• 


• 




CO 


« 




of 


t^ a 


1 


a 


a 


M 


s 


3 













—0-3 


0'2 


07 


-0-3 


0*2 


07 


-02 


0'2 


07 


— 0*2 


0'2 


07 


—O'l 


0-2 


o'8 


—O'l 


o*3 


o'8 


—O'l 


03 


0-8 


O'O 


o'3 


09 



All tkat pertftiitf to the covering of snow on the ground is of so great 
importanoe for science as well as for practical life that it ought to be observed 
and published in detail. It would be necessary to know when the snow first 
covered the ground, its structure at dififerent times of the cold season, its 
depths in di&rent places, 0,g, forests or parks, fields, ravines, &c., the time 
when it began to melt, and the progress of the melting as well as the condition 
of the upper layer of the soil under the snow, i.e, if a crust of ice was formed 
or BQt, and where, &c., some particulars about hi^^ waters in rivers would 
also be desirable. The observers of these phenomena might be those who 
make meteorological and phenological observations in the country. The only 
point which might be considered difficult is the observation of the depth of 
snow in diffiarent conditions. It would be best to have posts prepared before- 
hand, painted white with clear horizontal divisions in black or red, so as to be 
easily observed from a distance. The best idea of the average depth of snow 
can be gained in forests, gardens, or parks, where the snow is protected from 
drifting by the trees. In open situations a greater number of observations 
are necessary on account of the variability of the depth of snow, which will be 
frequently blown away from high or low level ground and accumulated in 
ravines or against any obstacle, such as a building, fence, &o. Yet I think that 
an intelligent observer with proper directions will soon learn how to observe, 
and will find a great interest in such observations. After they have been 
systematically continued some time, and general deductions made from them, 
it will be possible for central meteorological institutions to receive telegrams 
of the state of the snow along with other meteorological telegrams, and draw 
important practical conclusions, especially as to (1.) the probable time 
the rivers .will remafai open, so that navigation can go on without interruption ; 
(2.) the probable state of the water in rivers after the meltmg of the snow ; 
and (0.) the probable character of the spring, a great quantity of snow being 
favoareUe to a late spring, other cimditions being equal. 
As to the last point, I have the experience of sucoeislul predictions by 
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Mr. Blanford as to the oharacier of the following season in Northern India, 
according to the extent and depth of snowfall in the Himalaya. 

I venture to draw the attention of the Boyal Meteorological Society to this 
subject, though I know very well that on account of the mild winters of the 
British Isles it has lees interest and importance for them than for some other 
countries. But the British Empire extends to many lands, and among them 
British North America has, next to Russia, European and Asiatio, the 
greatest extent of winter snow ; and close to it is another English speaking 
country, the United States, for the northern part of which the subject has 
also the greatest interest. 

I was led to consider the suliject as far back as 1871, and published a 
short paper on it in the Isioestia of the Imperial Russian Geographical 
Society of that year. It was translated into French, and published in the 
Noavelles Meteorologiques 1871. The fourteen years which have passed since 
that time have been very fruitful for meteorolc^, both in its theoretical aspect 
and in the extension of observations, and also the better use made of them 
for the benefit of mankind. I hope that the appeal I now make will not be 
in vain. 



DISCUSSION. 

Prof. Archibald said this same subject had been studied by Mr. Blanford, 
who had found in India that a heavy snowfall on the Himalaya was almost 
invariably accompanied by drought on the plains. 

He thought it verv possible that a heavy snowfall on the Scandinavian Peniu* 
sula might similarly affect the British Isles ; while he had already drawn 
attention in Nature to the probability that the movements of the ice near 
Iceland affected our area in the summer. With regard to the question whether the 
snowfall in the Himalayas was really the cause of the drought, as advocated by 
Mr. Blanford, he preferred for the present to regard them ooth as due to some 
common cause as yet unknown. 

Mr. Whipple said that the accurate determination of the ratio a given 
measurement of snowfall bore to an equivalent fall of rain was very important, 
and he urged that some one should thoroughly investigate the subject in order to 
settle the question. 

The President (Mr. Scott) said that the measurement of snow was apparently 
not a difficult matter, but that it was found impossible to say whether the snow 
cauglit in a gauge fell into it from the clouds or was drifted into it by the wind : 
he cited particularly the snow storm of January 18th, 1881, which had occurred 
with a terrific gale of wind, and where large areas perfectly bare lay close to 
deep drifts. 



Results of Meteobologioal Obsebvatioms made in the Solomon GbouPi 
1882-1884. By Lieut. Albxandeb Leefeb, B.N.» F.B.Met.Soc. 

[Bead June 17th, 1885.] 

The Solomon Islands, lying as they do between the Sonth-east Trade Wind 
and the North-west Monsoon, and also being in the vicinity of snch large tracts 
of land as Australia and New Guinea, are subject to variable windsi violent 
squalls, and a very heavy rainfall. The North-west Monsoon extends over 
the whole group from about the end of November to the end of March, and is 
considered the rainy season* 
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Heavy gales from North-west and West also are not infrequent at this 
period. 

The South-east Trade Wind nominally lasts from April to the beginning of 
November, blowing for the most part from East and East-south-east (magnetic), 
but as a rule it does not blow home, as in Fiji and the groups to the East- 
ward. It seems to blow in fits and starts, interrupted with calms, variable 
winds, and often heavy squalls and much rain. The group extends from lat. 
7^ to 10° 3, the temperature consequently varies but little all the year round, 
the range being from 75° at night to from 90° to 95° at noon. 

The bai*ometer range is from 29*83 ins. to 80*18 ins. 

The temperature of the sea varies from 82° to 85°. 

The accompanying synopsis was prepared from a meteorological log kept 
during the stay of H.M. Surveying Schooner Lark in the group, from April 
to November, in the years 1882, 1888 and 1884. The instruments were 
supplied by the Marine Department of the Meteorological Office, and had 
been previously verified at the Kew Observatory. 

The mercurial barometer was suspended in the chart room between decks, 
its cistern being about at sea-level. The outer air had free access to the 
thermometers, which were placed in the coaming of the after hatchway; they 
Were protected by wooden jalousies from sun and spray. 

The directions of wind are magnetic, the variation of the compass being 
7° to 8° East* 

BEMABES. 
1882. 

Apbu.— The first pfuri of the month had oalms and light Northerly winds with showery 

weather ; the latter part calm, and light South-east winds with fine weather. 

Thunderstorms frequent. 

let to 6th, off Cape SurviUe. 6th to 14tb, at Fort Mary, Santa Anna lelaud. 

14th to 18th, at Ugi Island* 21st to 27th, at Kiboli Harbour, Florida Island. 

28th to 30th, proceeding to Simbo Island. 

Mat.— Numerous calms and light winds from North-west through South to South-oast* 
Thunderstorms frequent. 
1st to 6th, proceeding to Simbo (Narovo) Island; 7th to 15th, at Simbo Island. 
16th to 24th, off Treasury and Simbo Islands. 
24th todlst, proceeding to Ugi Island. 

June. — Calms. North-north-east and Easterly winds ; average force of wind St. 
Ist to 7th, proceeding from Simbo to Ugi Island. 
lUhtblSth, „ „ Ugi to Santa Anna Island. 

19th to 30th, at Bunny Anchorage, San Christoval Island. 

JuiiY.^-Very hazy over the land ; South-easterly winds with frequent heavy squalls first 
part of month. Latter part light South-east winds, with one week's South- 
westerly wind with fine clear weatber. 
1st to 5th, at Bunny Anchorage. 6th to 16th, at Ugi Island. 
Bemainder of month along North-east coast of San Christoval Island. 

August. — Wind between South and East-north-east ; average force 3-4. 
Frequent rain squalls and haze over the land. 

At Ugi Island and along North Coast of San Christoval Island during the 
month. 

S£pTSMBEB.-»During the latter part of the month experienced heavy South-east winds, 
thick weather and violent squalls. 
• At Ugi and Sisters* Islands. 

Ociob£K;— South-easterly winds with much rain; towards the latter end of month 
Easterly winds and calms prevailed. 
At Ugi, Bua Sura and {Santa Anna Islands. 
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BBMABES^Co)tetfitie<f. 
1882. 

NoTXMBSB. — Very oalm weather, experienoed great difficulty in getting from place to 
place. 
At Ugi and Santa Anna Islands till 2l8t. Iieft groap on 82nd. 

1883. 

Apbui*— Arrived in gronp on lith, at Santa Anna Island and Ugi Island daring month. 

Winds Northerly and North-west, with a good deal of rain lith to 22nd and 
heavy sqoalls. 

23rd to 30&1 calms, and light Easterly winds with several passhig showers. 

Mat. — No observations ; proceeding to Brisbane with a shipwrecked crew. 

JuNs. — ^The early part of the month was very fine with light East and Southeast winds ; 
the last ton days were very squally, thunderstorms and much rain. 
2nd to 18th, at Blanche Harbour, Treasury Island. 
19th to 22nd cruising off Blanche Harbour, Treasury Island. 
28rd to 80th, at Aln Island, Bougainville Straits. 

July. — ^Light variable winds from North-west to South-east. Frequent showdrs of rain. 
Few squalls. 
At Treasury Island and cruising in Bougainville Straits. 

AuousT. — General direetion of wind East-north-east to Sonth-east Force 2 to 3. 
Occasionally misty. Few squalls. 
1st to 6th, at Ballall Island. 7th to iOth, cruising. 
nth to 13th, at Tagarei Island. Uth to Slst, at Toma. 
All being in Bougainville Straits. 

Septembxr. — Calm weather and on the whole fine, no heavy squalls. 
At Treasury Island and in Bougainville Straits. 

OcTO]»B.~Several heavy squalls with thunder and lightning; Trade Wind very 

Southerly. 
1st to Srd, at Ohoiseul Bay. 4th to 0th, at Pieda Island, Bougainville 

Straits. 
20th to 23rd, cruising. 
24th to 31st, at Blanche Harbour, Treasuiy Island. 

NovsMBiBt— 2nd to 12th, woridng to Eastward from Treasnry Island. 

1884. 

Afbil.— Arrived in group on 5th, at Treasury Island 10th to 18th. At Alu Island 
remainder of month. 
9th to nth, light Westerly winds with heavy rain, 4*8 inches were registered 

on nth. 
Light Northerly and Westerly winds and calms the remainder of the month, 
with fine, clear, dry weather. 

Mat.— Light North-east and Easterly winds, with a great deal of calm weather. 
At Aln 1st toJlSth, Bougainville Straits 14th to 2drd. 
Treasury Island 24th to 81st. 

June.— The first half the month light Bast and Bast-sonth-east winds. The last half, 
light Sooth-east and South-south-east. Weather on Uie whote fine, though 
inclined to be squally. An occasional light North or North- eist wind. 

In Blanche Harbour 1st to 4th, Bouaainville Straits 5th to 19th. 

North Bay, Faro Island, the remainder of month. 

July.— 1st to Uth, light South-easterly winds and calms with fine dear weather. 

15th to 27th, fresh Easterly winds, cloudy weather, with a ffood deal of rain. 

Bemainder of month, fresh Southerly winds, with bad weauer. 

At North Bay, Faro Island, 1st to 9tb. Treasury Island 11th to 28th. 

August.— The first half of the month had steady Southerly winds, rather fresh, with 
thick weather, and numerous rain squalls. The seoond half, the wind was 
lighter and more variable with occasional calm spells. Wind ohiafly from 
South-east. 
At Oema Atoll, BougainviUa Straits, till 21st; cmising in StraitSi 2l8t to 
26th ; then at Alu Island. 
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LEBPfiB — BBSULT8 OF M£T. OBBEEVATii^MS ICAdB W 8OLOM0M aBO0P, 1882-84. 818 

BEMABES— Co9itiJitie(2. 
1864 

SspTEUBSB.* Ist to 18th, light Sonth-east and Easterly winds, with occasional squalls, 
with heavy rain from North-east and Bast-north-east. I4th io 20th, very 
fresh Sontheiiy winds and thiek dirty weather ; remainder of month light 
Easterly winds and fine weather. 
At West side, Ala Island (Boogainville Straits), tiU IMi. 
Al Treasory Island the remainder of month. 

OoxoBBB.— From 1st to 7th, light winds from North-east to South-east, with a good 
deal of rain ; 8th to 16th, Southerly winds, force 2 — 4. Showery. 

16th to 22nd, Northerly winds, force 8—8. o, q, r, t, 1. Remainder of month 
fine, with light variahle and East-south-east winds. 

1st to i3th, at West side, Alu Island; 14th to 2l8t, Choiseol Bay; then at 
Treasury Island to 27th ; when left group. 



PHOCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

May 20rH, 1885. 

Ordinary Meeting. 

llOBERT H. Scott, MJl., F.R.S., President, in the Cliair. 

Horace Dobbll, M.D., Streate Place, Bournemouth ; and 
John Needuam Lonoden, 1 Queen Victoria Street, E.C., 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read, viz. :— 

t< The Tbhpebatuee Zones of the Earth considebbd in relation to the 

DURATION OF THE HOT, TeHPERATE, AND COLD PERIODS, AND TO THB EFFECT 

OF Temperature upon the Organic World." By Dr. W. Koppbn, Hon. 
Mem.R.Met8oc. (p. 265.) 

" Velocities of Winds and their Measurbmbnt." By Lieut.»CoL H. S. 
Knight, F.R.A.S., F.R.Met.Soc. (Abstract) 

Many circumstances point to the advantage of having the means of ascertaining 
with accuracy the velocify as well as the direction of the wind — ^not only is the 
temperature of the air affected bv the direction from which the wind blows, but 
also by its velocity and the length of time it continues from the same quarter. 

With regard to anemometers, it seems generally admitted that the best form 
for ascertaining the velocity of the wind is that invented by the late Dr. Robinson, 
of Armagh, as it possesses the advantage of not having its action in the least 
affected by sudden shifts in ike direction of the wind. It may be briefly described 
as follows : — Four hollow hemispheres are attached by four horiaontal arms of 
equal lenffth to the top of a vertical spindle, which acts by an endless screw on a 
graduated disc or discs. It has been computed that the wind causes these hemi- 
spheres or cups to move with one-third or its velocity, and this assumed rate is 
adopted in graduating Uie discs, in order that they may denote the true velocity 
of the wind. But this relative rate between the wind and cups deserves further 
consideration, as it does not seem strictly correct for all velocities. The positions 
of the cups are the following: — ^The arms are at right angles, and the cups have their 
concave surfaces turned towards the convex side of the next following cup ; thus, 
while the cup on the West side has its concavity North, the cop on the corres- 
ponding arm towards the East has its similar side towards the South. Sonpose 
the wind blowing from the North, and the cups numbered as follows :— *No. 1 
West, No. 2 South, No. 3 East, and No. 4 North ; then No. 1 on the West side 
receives the wind in its concavity, and there being no escape the wind exerts its 
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fall force, while cup No. 3 on the opposite ann towards the East presenting its 
convex surface, the wind glances off, exerting hut little pressure. Thus the 
difference of wind force on cups Nob. 1 and 2 causes the former to move with the 
wind, and the latter against it ; thus each cup in turn arrives at the place of No. 1. 
But it is clear that when the wind strikes the convex surface of cup No. 3 its 
form tends to throw the air current outwards, and the air filling its concavity 
must move in a direction contrary to the wind, vijs. from South to North, and in 
this advance it must in a measure be retarded by the wind from the North ; the 
result must be a rarefaction of the air at its concave side, and this must increase 
in a corresponding ratio with its velocity. Now the weight of the atmosphere 
may be considered equal to fifteen pounds to the square inch at sea-level, and 
from whatever cause the air becomes rarefied at one surface it will exert a pres- 
sure on the other surface equal to such rarefaction until, in case of a vacuum, it 
would amount to fifteen pounds. Thus it appears that cup No. 3, on the East 
side, has to sustain a pressure on its convex side from the weight of the atmo- 
sphere in consequence of the rarefaction of the air at its concave side (a pressure 
which increases with its velocity), in addition to the retarding force of the wind. 
Further, the great pressure at the same moment on the cups East and West must 
cause increased friction by bearinj^ the spindle towards the south side of its tube. 
In order to correct these causes of error the author suggests the following altera- 
tion, viz. : — From the centre of each cup cut out a circular portion according to 
the size of the cup ; thus in a cup measuring six and a half inches over its convex 
side, remove three inches and close this opening by a shutter of similar form to 
the removed segment ; secure this at its upper edge by a good hinge so that it 
may swing freelv towards the concave side. The edge of the shutter should 
project beyond tne extent of tJiis centre aperture and its edges be counter-sunk 
when closed, so that it may fit perfectly close and airtight when in that position. 
The circular form is better than a flat shutter, but both its form and size may be 
open to improvement. 

Let us now consider the anemometer at work with its altered cups, the wind 
North as before. No. 1 cup West, and No. 3 East ; then the shutter of No. 1 cup 
being closed by its weight and force of the wind would act as before, but No. 3 
cup on the East side would have its shutter opened by the wind, which, passing 
through the opening, would relieve it from much retaraing pressure and niction. 
When arriving at the North side, the shatter, beins relievea from wind pressure, 
would swing down on its hinge and close the openmg : should this action not be 
quick enoush in consequence of its want of weight, the author suggests that a 
metal peg sliould be fixed to its centre on the concave side and perpendicular to 
it ; but this may not be found necessary. The arm supporting the cup should be 
so formed as not to interfere with the motion of the snutter. The hinge of the 
shutter should not be placed at the top of the opening in a horizontal position above 
its centre, because the centrifugal force caused by the rotation of the cups would 
in such a position cause it to press too much on Its outer side ; but it should be 
placed aTOUt 20^ from this point on the inner side and inclined to this extent 
from the horizontal. Thus the hinge would have an inclination towards the 
spindle of about 30°, tlie outer part inclining equally upwards. The hinge should 
have a long bearing, not less than one-third of its diameter and both the shutter 
and opening should be straight at the hinge. 

As the wind moves with greater velocity in proportion to its altitude above the 
surface of the ground, the author considers that the best method for ascertaining 
these rates of motion is b^ timing the velocities of bodies floating in the air at 
known heights while passing over measured distances. To carry out this idea he 
suggests we use of small balloons filled with hydrogen gas. These balloons 
could be adjusted to the exact buoyancy of the air at the time and place of using 
them by attaching a small bag containing dry sand or water, and an arrangement 
could be made to allow of a small escape of a portion of this counterpoise to 
ensure the balloon keeping the same level. The bdloon could be captured at 
the end of the measured distance by a light wire grapnel attached to it by a piece 
of string — ^which would catch in a cord stretched over the ground at a suitable 
height. The place selected for these experiments should be level and free from 
trees or baildmgs^-but it would be of advantage to use these balloons over water 
as well as over landi also at different heights with the current moving in the 
direction of the wind as well as agunst it, which would show the resistance offered 
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to the wind by the water. The baUoons could be started from a net of semi 
circular form and attached to a hoop, which by being turned on a pivot the bidloon 
would be ejected by the wind— or by being placed in a case open towards the 
wind, with two doors opening on the reverse side. 

In testing anemometers with these balloons it would be an advantage to adopt 
an arrangement by which they could be started and stopped at the instants at 
which the latter arrived at and completed the measured distance. 

The author mentions a few essentisJ points required in the eonstructioa of 
anemometers which, not being of a decorative character, receive but little attention 
from opticians. The pivots of the parts in motion should be placed well in view 
and readily accessible, so that oil may be easily applied to them without stopping 
the movement of the cups. The spindle can be oiled by firing a hollow knob, 
similar to the solid one at its upper extremity which secures it to the arms of the 
cups, but somewhat larger. This can be conveniently filled with oil while the 
cups are in motion by a hole in its top, closed by a metal peg. A very fine cut 
down the threads of its screw, continued to the top of the brass tube, convevs the 
oil down the spindle to that part, which should be cup-shaped, as should also be 
the upper surface of the metal under the knob. Also it is important that the 
glass in front of the graduated circles sliould be made to open on a hinge, in order 
that dew may be removed from its inner suif ace, which frequently forms there in 
damp misty weather and entirely prevents the circles being read. This arrange- 
ment is also necessary for the purpose of applying oil to the works, A hood of 
zinc or tin, covering the lower part of the instrument under the cups and project- 
ing several inches beyond the race, assists in keeping ofiE snow or rain, &c. 

" On the Equivalent op Beaufort's Scale in absolute Velocity op 
Wind." lly Dr. W. Koppen, Hon.Mem.R.Met.Soc. (p. 268.) 

''Note on a Pecull4b Form of Auroral Oix>ud been in Northampton- 
8HIRB, March 1st, 1885.*' By the Rev. James Davis, of Banbury (Communi- 
cated by the President). 

After preachins at CHpston, 5 miles from Market Harbro,' on Sunday evening, 
March Ist, I walked 2 miles through the fields to Oxenden, and about 8 p.m. I 
saw the clouds depicted in the accompanying diagram. They did not occupy the 
whole of the sky, but only a rery considerable space, apart and alone. It was 

ZCHITH 

A <N 

(y CLEAR SKY. <(^ 

Intcrvening spaces quite clear. 

not only a fine moonlight night, but there was an unusual splendour in the air, 
if such an expression may be permitted. Some days after, a jeweller showed me 
a beautiful oblong opal. Imagine a series of these, shaped something like a filbert 
(but, of course, immensely enlarged), arranged at a uniform distance from each 
other, and hanging in concave form on the dear blue sky, And yon will have a 
fair idea of the group of clouds at Clipston. 



June 17tii, 1886. 

Ordinary Meeting. 

Robert H. Scott, M.A., F.R^., President, in the Chair. 

Lieut. Albxandbr Lbbpsr, ILN., All Saints Rectory, King's Lynn, 
wf^ balloted for and dul^ elected a Fellow of tbe Society, 
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The following papers were read : — 

'< MSTBOROLOaiCAL OBSERVATIONS MADE ON A TRIP UP THE NlLE, FEBRUARY 

AND March, 1885." By William Marcet, M.D., F.R.S., F.Il.Met.Soc. 
(p. 276.) 

" The Mean Dirbction of Cirrus Clouds over Europe." By Dr. H. H. 
Hildebrandsson, Hon.Mem.R.Met.8oc. (p. 287.) 

**0n the Influence of Accumulations of Snow on Climate." By Dr. A. 
WOEIKOF, Hon.Mem.R.Met.Soc. (p. 299.) 

"Note on the Weather of January 1881." By Charles Harding, 
F.R.Met.Soc. (p. 292.) 

<* Results of Meteorological Observations made in the Solomon 
Group, 1882-84." By Lieut. Alexander Leeper, R.N. (p. 309.) 

"Graphic Hyorometrical Table, designed to faciutate Hygro- 
METRiCAL Calculations." By David Cunningham, M.InBt.C.E., F.R.Met.Soc. 

The Table exhibited to the Meeting has four different sets of lines. The first 
represents the scale in degrees and tenths, the horizontal measnrementB being 
the degrees and tenths of the dry-bulb thermometer readings, the verticfu 
measurements the difference in degrees and tenths between the div and wet bulb 
thermometer readings. The lines of the scales are of course all straight, and 
drawn in the paper in yellow. 

The second set of lines, namely those in red, represent the dew-point ; the 
third set, in blue, the elasticity of the vapour ; and the fourth set, in green, the 
relative humidity. The data are those of the well-known HygrometrUal Tables 
of James Glaisher, F.R.S., 6th Edition. 

The advantage of a graphic presentation of such data lies in the great readiness 
and security from error with which the results can be obtained. In general, that 
ia when decimals are present, a ffood deal of troublesome calculation is required 
when the Tables are employed ; but when the proposed method is employed 
calculation is unnecessary, the results being read off, whenever the position nas 
been fixed on the scale, with readiness and correctness. It is thought that the 
results oan thus be obtained in about one-fourth of the time at present required, 
and with much less mental effort. 

Mr. C. Todd, C.M.G., by invitation of the President, gave an account of the 
Meteorological Organisation in South Australia. 



CORRESPONDENCE AND NOTES. 

Pearson*8 Component Anemograph. 

Mb* a. N. Pbarson has forwarded some remarks respecting the notice of his 
Component Anemograph which appeared in the Quarierly Jowmtd^ Vol. XI. 
pp. 6 and 62. He points out that the fi^es were intended to serve more as 
working drawings than as illustrative diagrams. The elaborate appearance of 
the drawings was increased by the presence of so many friction pulleys, which, 
as the whole of the friction of tne machine is intended to be overcome by 
descending weights, might perhaps be regarded as superfluous. By the in- 
troduction of friction pullevs, the wearing of the parts of the machine one 
against another is considerably diminished, and consequently the machine will 
continue to give accurate traces for a longer time. 

Mr. Pearson believes that the form of vane introduced into his instrument is 
botb sensitive in the highest attainable degree and free from osciUatioq, 
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President's Address, 1885. fir Robert H. Soott, MJk., F.B.B., President. 

In the List of Stations given in the Appendix to my Presidential Address, I 
regret that the Italian List, p. 173, was not complete. Padre F. Densa has 
forwarded me the following list of additional Second Order Stations, which are 
published in the BolkUwo Deeadico of the Osservatorio Centrale del Beale 
Collegio Carlo Alberto in Moncalieri. 

ITALIAN STATIONS. 



Station. 



Acireale 

Alasaio (Collegio) 

Alatri 

Alvemia 

Ampezzo 

Anagni 

Aosta 

Asiago 

Aversa 

Baoa-Abis 

Balme d* Ala ,... 

Bedonia 

Belmonte 

Biella Piazzo 

Bologna (Oss. Ungar.)... 

„ (S. Laoa) 

„ (S. Lnigi) 

Bolzonella 

Bormio 

BoTes 

Caldonazzo 

Oampo di Cirie 

Oannobio 

Garpineto 

Carrft 

Caselette 

Cassine 

Gastel del Piano 

Oastiglion de' Pepoli ... 
Cavalese (0B8.Denza) ... 

Cavaznocherina 

Oavonr 

Ceresole Beale 

Cingoli 

Ghfitillon 

Ghiavaii 

Chieri 

Collio , 

Gonveraano 

Goredo 



1 

5 



ft. 

581 

98 

1542 

3661 

Z867 

1657 

1978 

3264 

213 

289 

5099 
1798 

2375 
1637 

295 

948 

X28 

4396 
1995 
1595 

689 

II7I 

1440 

604 

2x29 
2264 

3419 
23 

Z040 

5315 

1745 
82 

948 

3048 

2723 



station. 



Corleone 

Gotrone 

Gotte Valdobbia 

Gonrmayenr 

Grissolo 

Bmpoli 

Fiesiole 

Firenze (Oss. Xim.) 

Ftrenzuola •.... 

Ooraoe 

Gozo [Malta]"!!!!!!!!! 

Graglia (Santaario)... 

Gran. S. Bemado 

Grosselo 

Ingortosn 

Ivrea 

Lanzo (GoUegio) 

La Valletta [Malta] 

Le Gapanne 

Lendinara 

Lngliano 

Maenza 

Maid 

Maroia 

Massalabranse 

Massa Marittima 

Mineo 

Mondragone 

Monselioe 

Montefiascone 

Monte Penna 

Monteponi 

Montepnldano 

Monterarohi 

Nami 

Napoli (Oss. Uniyers.) 
„ (Ufl. Molina) 

Noto 

OggioBO 

OrnaTasBo 



4 

s 

1 



ft. 

1834 

33? 



4560 
Z48 

ZO24 
249 

X463 

X535 

364 

2759 



755 

948 

x8ox 

85 

39 

1335 
1x75 

2530 
2352 

X260 

1427 

1955 
4560 

656 

X673 

509 

794 
X87 



738 



Station, 



Oropa ,„ 

Pallanza 

Parma (Inst. Teoen.) 
Piedmonte d> Alife ... 

Pimzolo 

Pinerolo 

Pistoja 

Pontebba 

Porto Venere 

Pozanoli (Gomiz. Agr.) 
», (SoUatara) 

Beeorao 

Rio Marina (Elba) ... 

Biva 

Boma nXniyers.) 

BoYereto 

Bnffano ,. 

Saora 8. Ifiehele 

S. Gottardo 

S. Miehde 

Saiuzzo 

SanqM^re 

Sanris 

Sehio •• 

B«gQi* 

Sem^ione 

Speua 

Sosa • 

Tolmezzo 

Trento 

Vakhinsella 

Valenca 

Varese 

VailmKgo 

Vasto 

VeroeUi 

Verolanova ............ 

Vesuyio 

ViUninofe ,. 



I 
I 



ft. 

3855 

715 
2x7 

xgoo 

2477 
X2(56 

246 

1893 

X64 
3«i 

62 

276 

650 

433 
3153 

80X 
X398 



666 



131 

x68o 

X086 

9x9 

3609 

397 
2828 

»94 

574 
492 



2090 
3334 



RECENT PUBLICATIONS 

Ahbbigan MeteoboiiOOioal Joubmal. a Monthly Review of Meteorology 
and Allied Branches of Study. Angost-Oetober 1885. Vol. n. iioi, 
4-6. 8yo. 

Contains :>-A remarkable Hail Storm, by I. H. Statbem (2 pp.).-*A Seven-day 
Weather Period, by H. H. Clayton (7 pp.).-«TemperatQre DiagiNune, by W. M, 
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Davis (6 pp.). — Tidal Meteorology, by P. E. Chase (1 p.).— Pneumonia and 
Osone^ by Dr, D. Draper (3 pp.). — The Climatology of Northern Michigan and 
its supposed Relation to Diseases of the Respiratory Organs, by Dr. G. H. Cleve- 
land (6 pp.).— The Origin of the Electricity of Thunder Clouds, by A. McAdie 
(7 pp. J.— A Preliminary Examination of Metal Thermometers, by W. A. Rogers 
(6 pp.}.— Determination of Air Temperature, by H. A. Hazen (5 pp.). This is a 
reply to Dr. Wild*s criticism which appeared in the Austrian Zeitsehrift fur 
Meteorologie for May. — On the Relations of Meteorology to Yellow Fever, by 
I. H. Stathem (5 pp.). — ^The relative value of observations of atmospheric ozone 
compared with those of other atmospheric conditions, and a consideration of the 
coincident relations of atmospheric ozone to sickness, by Dr. A. W. Nicholson 
(6 pp.). The author points out the importance of further investigation in this 
subject. Observations have long since shown that there is little ozone to be 
found in cities, and it is a significant fact that the death rate is greater and sick- 
ness is more prevalent in cities than in rural districts. — ^An Experiment in 
Weather Forecast, by P. E. Chase (6 pp.). 

Annuaike de IiA SoGii:Tii M^t^obolooique de France. October 1884 and 
January 1885. 4to. 

RSsum^ des observations centralis^es par le Service hydrom^trique du bassin 
de la Seine, pendant PannSe 1883, par H. Heude (30 pp.). — Sch6mas des mouve- 
ments atmosph^riques entre le 30° S etle 80° N les 20 Novembre 1879 et ler 
Janvier 1880, d'aprds les cartes d'isobares dressees par L. Teisserenc de Bort, 
par A. Poincar6 (6 pp. and 8 plates). ^Observations mStSorologiques auciennes 
faites k Tonnerre (2 pp.). — Sur uu nouvel enregistreur barom6trique, par G. 
Raymond (3 pp.). 

ClEL ET TbBBB. BbYITE POPULAUSE d'AsTRONOBIIE, de Mj&TiOBOLOGIE, ET 

DE PHYSiQins DO Globs. Socond Series, Vol. I. Nos. 11-16. August- 
October 1885. 8yo. 

The principal meteoi*ological contents are : — Accroissement du nombre des 
mps de f oucur< 
par J. Vincent 



coups de fouore en Saxe (4 pp.). — Les trajectoires des minima barom^triqttes, 

{)K J. Vincent (9 pp. and plate). — Les coups de foudre en Belgique pendant 
*ann6e 1884, par A, Lancaster (7 pp.).— Un nouveau traits de M6t6orologie 



(4 pp.), — ^De f accord entre les indications des couleurs dans la scintillation des 
itoiles et les variations i^mosph^riqueSj par C. Mbntigny (8 pp.). — Les demidres 
recherches sur r61ectricit6 atmosph^rique (8 pp.). — Etudes d*optique atmos- 



itoiTes et les variations atmosph^riques, par C. Mbntigny (8 pp.). — Les demidres 
recherches sur r61ectricit6 atmos] 
phdrique, par £. Lagrange (7 pp.). 

Imbian Meteobologxcal Memoirs : being oecasional Discussions and Com- 
pilations of Meteorological Data relating to India and the Neioh- 
BotTRCNa CouNTBiES. Published under the direction of Henby F. 
BlanfobDi F.B.B.» Meteorological Reporter to the Government of India. 
Vol. n. Part IV. 4to. 282 pp. and 7 plates. 1885. 

This is devoted to an Account of the South-west Monsoon Storms generated 
in the Bay of Bengal during the ^ears 1877 to 1881, by J. Eliot, M.A. The 
first portion of the paper gives a hat and a brief account of a large number of 
storms which origmated in the Bay of Bengal and passed landwards. It 
establishes fully l£at cyclonic storms form a regular and frequent feature of the 
whole South-west Monsoon period. The history of the forty-six cyclones in- 
cluded in the Report shows fully that they were all accompanied by neavy rain- 
fall, and that they all brought up more or less humid winds, for considerable 
Eeriods, to the districts in die rear of the cyclone ; so that each cyclonic distur- 
ance preceded a burst of Monsoon rains over a portion of the Empire. Hence 
their occurrence is of considerable importance in connection with the distribution 
of rainfall during the South-west Monsoon in India. The history also roughly 
shows that the severest cyclones (as, for example, the Vizagapatam cyclone of 
November 1878 and the Negapatam cyclone of November 1880, in each of 
which the denression exceeded half an inch) were associated with tne most con- 
centrated ana looalised runfall. The same fact is also indicated more or less 
clearly by the blstoxy of the storms. There is always heavy localised rainfall 
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over the area of cyclonic disturbance, and the strength and character of the dia- 
tnrbance depend to a very large extent upon the amount and character and dis- 
tribution of the rainfall. 

Journal of the Asutio Sogiett of Bengal. Vol. LIV. Part II. No. 1. 
1885. Byo. 

Contains : — On Observations of the Solar Thermometer at Lncknow, by S. A. 
Hill (16 pp.). The observations show that in a dry year the solar thermometer 
will give higher indications than in a damp one, when due allowance is made for 
variations in atmospheric absorption. The conclusion the author draws from this 
investigation is, that while the results indicate a rather strong presumption in 
favour of the hypothesis that the emission of solar heat varies inversely witli 
the number of sun snots, the h3rpothesis can only be definitely proved by obser- 
vations of some kina of actinometer which is protected from reflection, and re* 
ceives direct solar rays only. Probably the form of instrument which will be 
found most useful is a thermopile, turned by clockwork so as to face the sun, and 
attached to a reflecting galvanometer, by means of which the heating effect can 
be photographically recorded. 

Journal of the Scottish Meteorological Society. Third Series, No. 11. 
Sto. 1885. 

Contains: — ^The Climate of the British Islands (Third Paper), by A. BuChan 
(22 pp. and plate^. This is a discussion of the annual rainfall for the twenty-four 
years 1860 to 1883. Tables are given showing for 1080 stations in England and 
Wales, 547 in Scotland, and 213 in Ireland — ^the height above sea-level; the number 
of years rain has been recorded ; these years specified ; the mean annual rainfall 
for these years ; and the calculated mean rainfall for the twenty-four years 
1860-83.— Meteorology of Ben Nevis for the yeai- ending 3lst Mav, 1885, by A. 
Buchan (10 pp.). — ^The Meteorology of Culloden, Invemess-shire, from Observa* 
tions made from January 1841 to December 1880 by the late A. Forbes, by A. 
Buchan (20 pp.).— Anemometrical Observations at Dundee, by D. Cunningham 
(2 pp.). — Meteorology of San Jorge, Central Uruguay, from Four Years' Observa- 
tion, bv A. Buchan (5 pp.). — On the Formation of Snow Crystals from Fog, by 
R. T. Omond (2 pp.). — Statistics of the Annual Rainfall for Twenty-seven ll^ars, 
1858-84, in the District of Cape S. Antonio, South America, Province of Buenos 
Ayres, by T. Gibson (2 pp.). 

MBTEOROLO0ISCHE Zeitsohbift. Heransgogebon von der Deatschen Meteoro* 
logischen Gesellsehaft. Bedigiit von Dr. W. Koppen. Zweiter 
JtJirgang, 1885. Parts 7-9, July-September. 4to. 

Contains: — Die magnetische Landes-Aufnahme von Canada durch Gen. Sir J. 
H. Lefroy, 1842-44, von Dr. G. Neumayer (7 pp.). — Ueber Reduktion von Baro- 
meter-standen auf das Meeresniveau, von C. Schultheiss (7 pp.). The author 
points out that all Bavarian stations lie above the level of 1,000 feet, for which 
the sea-level reduction was stated to be allowable by the Congress at Rome. He 
recommends that the readings should be telegraphed for Weather Reports un- 
reduced, and that the reduction when carried out should be made in steps, reduc- 
ing each station to the next lowest adjacent station so as to have some idea of 
the temperature of the air column. — Lemstroms Beobachtungen auf den Polar- 
stationen zu Sodankyla und Kultala in Finnisch-Lappland 1882-84 (6 pp.). — 
Ueber das Sattigunssdeficit, von Prof. K. Weihrauch (4 pp.). — Ueber die 
Darstellting der sttindlichen und jahrlichen Vertheilung der Temperatur durch 
ein einziges (Thermo-Isoplethen) Diagramm und dessen Verwendung in der 
Meteorologie, von Dr. F. Erk (19 pp.). This paper points out the great advan- 
tages which the method oi chrono-isothermals (of Lalanne) presents, and 
suggests that they should be termed isopletfiah^ '^ equal vaJues." — Tagliclie 
Veranderung des Luftdrucks in den Cyklonen, von J. Vincent (7 pp.). Tliis 
paper shows how frequently the minimum barometer reading in cyclonic systems 
falls about 4 a.m., and the maximum in anticyclones about 10 a.m. — Ueber die 
Fortschritte der wissenschaftlichen Witterun^skunde wahrend der letzten 
Jahrzehnte, von W. v. Bezold (2 pp.). This is an address delivered at the 
Meeting of the German Meteorological Society at Munich, in which tlie author 
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disciusea not only the advunces made recently, bnt also the relative merits o. 
Bmndes mi Dove respectively to lie ooasidered as tbe first indicator of tUt 
proper mode to be Followed in weather etudv. — Bemerkiingen fiber die Beeiehung 

nittleren Itewiilkung Knr Anzalil der neiteren iind truben Tage, vou Dr. V. 

- -rCDpp.). 

MiKCTES or PaOOKEDWflS OF THE iNSTITnTTON OF CiVIL EtlOIHEEIta, Toh 

LXXXI., SesBion 1884-5. Part 8. 8vo. 1885. 
Contain :— The River Buffslo ; total flow at the Town Dam, King Williar 
Town, Cape of Good Hope, from June 1880 to March 1883, compared with t 
Rainfall, by W. B. Tripp (U pp.). 

OcBAN *ND AiH CiTEitEKTs. By Thoma3 D, Smblue. 8yo. 1885. 21 p] 

Tlic general conclusion of the author is, that as by experiments it has bceii_ 
found that water resting on a revolving solid body, if freely under tlie influence 
cf gravitation and the revolving force, does not throughout all of its dejith 
Hciiuire an equal speed with the solid body, but lags behind near the surface, it 
may fairly be inferred that earth and ocean, being under the same forces in the 
dinmal rotation, should be aifoctcd in a similar manner. The backward flow | 
being greatest wliere the speed is highest, or round the ei:|natorial belt, i 

Eroduce the dominant current, the others being return cnrrentB by gravitation to] 
eep up the Bupjily. 

PRaoEEDiNQBoFTQECHEBTSBSociETVOFNA'nJSAi.&ciENOB. 1884, Part III. 
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Contains a very interesting paper (7 pp.) by Mr. A. 0. Wnlker on the Climate 
of the Chester District (incTuding Denbighshiro and Flintshire) coiimdered in 
relation to Fruit Qrowing. There is a very widespread belief tlint the principal 
factor in determining the crop of tree fruit, viz. Pears, Apples, Chemes, and 
Plums, is the amount of frosts in spring wlien the .trees are in blossom. If this 
were tlie case, then the West coast of England, Wales, Scotland, and still mora 
of Ireland would be the most favourable climate, not only in the British Island*^, 
but of all Europe, north of, say lat. 45°, for growing fruit, and North America' 
except the Southern Btates, would not have a chance against as with their rigoroDI, 
winters. Vet as a matter of fact we find that precisely those countries that hara. 
tlie coldestwintersare the greatest producers of the above treefrutts, and that thosA 
iikeour own West coasts, that have a mild equable climate, produce the least, 
This clearly points to some other cause than the above as determining the 
suitability of any given area for the production of fruit, and there can be little 
doubt that this will be found to be the summer temperature, and that the high 
this IB the better for this pnrpose. And inasmuch as a country having ad, 
atmosphere, irhich ofl^ers less resistance to the radiation of heat from tbe sun to 
the earth on the one hand, and from the earth into space on the other, than n 
moist one, will have at once hotter summers and colder winters than a moist 
country, it follows that the further we go from the breesiea which reach our 
Western coasts with moisture from their long sweep over the Atlantic, the more 
profitable will it be found to plant fruit trees, other conditions of course being 
equal ; hence it comes that we find ourselves supplied with Apples from America , 
and Pears from the interior of France, in both of which countries tlie heat ii 
summer and the cold in winter ni-e much greater Ihsn in this country. 

PSOOEBDINaS OF THE LlTERABT AND PbiLOSOI'BICAL SoClETY OF LtVEEPOQIi ] 

diiringthebeventy-thirdSession, 1888-84. No. XXXVni. 8\-o. 1884. 
Contains; — Ship Anemometer, by W. G. Black (4 pp. and plate). The I 
principle of the anemometer is derived from the sail of a ship, the pressure nf the I 
wind upon which is transmitted by a cord going under a pnlicy to a pointer | 
moving on a scale similar to that of a common spring- balance. 
pRocEKDmas OF the Philobophicai. Society of Glasgow. Vol. XVI. 1884- 
1885. 8vo. 1886. 
Containa;— A Theory of Storm Travel, by P. Alexander, M.A. (8 pp.). The i 
speculations in this paper were entered upon by the author after reading the t 
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articles entitled "Weather Forecasts*' which appeared in Good Words athoiit 
three years ago. Tlie author^s theory of storm travel is that both cyclones and 
anticyclones, when undisturbed by external causes, must travel eastward. 

Pbooeedinos of thb Botal Sogiett. Vol. XXXym. No. 286. Svo. 
1885. 

Contents : — On Underground Temperatures, with observations on the con- 
ductivity of rocks, on the thermal effects of saturation and imbibation, and on a 
special source of heat in mountain ranges, by Prof. J. Prestwich, F.R.S. (7 pp.). 
The author deduces from the three classes of observations a general mean of 
thermic gradient of 48 feet per degree Fahr., but he considers this only an 
approximation to the true normal gradient, and that the readings of the coal 
mines and artesian well experiments are owing to the causes he enumerates still 
too high. He also discusses the question whether or not the gradient changes 
with the depth. His own reduction of the observations gave no result, but he 
points out that in all probability the circulation of water arising from the extreme 
tension of its vapour is stayed at a certain depth ; while as it is known ex- 
perimentally that the conductivity of iron diminishes rapidly as the temperature 
increases, this may possibly in a different degree apply to rocks. If therefore 
there is any change, these indications would be in favour of a more rapid 
gradient. Taking all these conditions into consideration, the author inquires 
whether a gradient of 45 feet per degree may not be nearer the true normal than 
even the one of 48 feet obtained by the observations. 

Repobt on the Mbteobologt of Indu in 1888. By Henry F. Blanford, 
F.B.S., Meteorological Beporter to the Government of India. Ninth 
Year. 4to. 1885. 

The year 1883 was characterised in the Indian area, on the whole, by a low 
temperature, a mean pressure also slightly below the average, a smaller pro- 
portion of water vapour, rendering the atmosphere both relatively and absolutely 
drier than on the average of past years ; but, on the other hand, a slight 
excess of cloud, and a rainfall more than usually copious in most parts of the 

feninsula, and less than the normal amount in the greater part of Northern 
ndia, the excess of one region almost exactly compensating the deficiency of the 
other. 

Mr. Blanford in the introduction remarks that a recent investigation of the 
records of rainfall for the past twenty years has brought to lignt some pe*- 
culiarities in the relative precariousness of the rainfall in different parts of 
India which have much interest both from an economic and a scientific point 
of view, and their detection may prove to be only the first step towards a 
more complete explanation of the meteorological and geographical conditions 
which determine tlie occurrence of drought and famine. As a general rule, the 
rainfall is most variable in those regions where the average rainfall is smallest, 
such as are Sind and Cutch, and the desert track of Western Bajputana ; and 
least so in the tracts of heaviest rainfall. It has been shown in former Reports, 
more especially that for 1878, that years of severe and prolonged drought have 
been those in which the pressure of the atmosphere has been unduly high, and 
there is in all probability a direct connection between this condition and the per- 
sistence of the dry winds in those years. But there is evidently some other con- 
dition which operates in producing these winds, and in retarding or interrupting 
the rainfall in years such as 1883, when the atmospheric pressure does not exceed 
the average, and may even be below it. The dry winds m such seasons are less 
lasting, but for a time they are as strongly marked as in famine years. Mr. 
Blanford believes that in such cases they are due to an unusual extent and thick- 
ness of snow on the North-western Himalaya. 

Besults of the Maonetioal and Metbobolooioal Obbebvations made at 
the BoYAL Obsebvatobt, Gbeenwich, in the year 1888: nnder the 
direction of W. H. M. Chbistde, M.A., F.B.S., Astronomer-Boyal. 
4to. 1885. 188 pp. and 18 plates. 

In addition to the daily observations, &c. tables are given showing the 
monthly means at every hour, of the barometer, dry and wet bulb thermometers, 
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(lew-point, relative humidity, amount of sunsliine, velocity of the wind, and the 
electrical potential of the atmosphere. The following are the principal results 
for 1883 :— Temperature, mean 49°-4, highest 86°1, on August 21st ; lowest 20^6 
on Mai'ch 24th ; mean daily range 15°'6 ; Wind, mean daily pressure on the square 
foot 0*76 lb., greatest pressure 28-6 lbs. on February 2nd ; mean daily velocity 
291 miles, greatest velocity 842 miles on December 12th, least velocity 62 miles on 
December 26th ; Rain, total 21*909 ins., No. of rainy days 173 ; Sunshine, total 
duration 1240*8 hours. 

SiTZUNGSBEBIGHTE DEB KAISEBLIOHEN AkADEMIE DEB WiSSENSOHAFTEN 

(Vienna). Band XCH. Abth. H. June 1885. 8vo. 

Contains : — Die Temperaturverhaltnisse der osterreichischen Alpenlander, by 
Dr. J. Hann (166 pp.). This is the author's third and concluding paper on this 
subject. 

Symons's Monthly Mbteobolooioal Magazine. Vol. XX. Nos. 285-287. 
August-October 1885. 8yo. 
The principal articles are : — ^The Times on the Drought and on the Rainfall 
Organisation (4 pp.). — ^Atmospheric Electricity, by J. R. Capron (4 pp.). — Meteoro- 
logy at the Inventions Exhibition (7 pp.).— The Drought of July 1885 (4 pp.).— 
The Rainband vindicated, by J. R. Capron (4 pp.). 

T&E Gabneb and Science Beoobdebs' Joubnal. Edited by A. Ramsay, 
P.G.S. Vol. I. No. 1. October 1885. 8vo. 

This new publication is devoted to the interests of Science and Scientiiic 
works in general, but more especially to those of the small Natural History 
Societies. Its object is to foster and encourage every attempt made to organise 
systematic investigation, both by individuals and confederations of Societies. 
Ihe present No. contains articles on the following subjects: — Our Natural 
History Societies (3 pp.). — Phenological Stations (3 pp.). — The MoUusca of 
Surrey, by E. H. Rowe (4 pp.). 

Tkanbagtions and Pbogeedinos and Repobt of the Royal Society of South 
AusTBALiA. Vol. VII. 1888-84. 8vo. 1885. 

Contains: — Remarks on the "Red Glow," by C. L.Wragge (7 pp.). — Notes on 
the Crepuscular Glimmer, or Red Glow, by W. A. Jones (11 pp.). 

Zeitschbift deb Ostebbeiohischen Gesellschaft fub Meteoboloqie. 
Bedigirt von Dr. J. Hann. Band XX. Augnst-October 1885. 8vo. 

Contains: — Das Klima des nordwestlichen Himalaya und die Temperatur in 
N.W. Indien, nach S. A. Hill (16 pp. and plate). — Stiindliche Beobachtungen 
auf Pikers Peak, Mount Washington, und den entsprechenden Fuss-stationen, 
von Dr. J. M. Pemter (6 pp.). The author discusses the hourly observations 
at Pike*s Peak and Mount Washington, which have been published in the 
Report oftJie Chief Signal Officer j 1882, for the day hours. — Die meteorologischc 
Gipfelstation Hochobir im Winter, von Dr. J. M. Pemter (2 pp. and plate). — 
iJeber eine Eigenthtimlichkeit des Seehorizontes, von E. Budae (7 pp.). This 
i» a notice of the frequent distortion of objects seen at sea, usually called 
refraction, when small islands, &c. appear floating in the air. The author 
Httributes this to the reflection of light from wave tops. He savs that it is far 
more remarkable when there is some sea than when the surface is quite calm. — 
Zum Klima von Tabor, von F. Hromadko (5 pp.). 
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Walker (C.C.) On the Injury by Lightning 
to the Monument to the first Duke of 
Sutherland at Lilleshall, Shropshire, 
AprU 28, 1884, 7. 

Wallis (H. S.) appointed Auditor, 63. 

Water Supply, Decrease of, 216. 

Weather of January, 1881, 292. 

Whipple (G. M.) The Meteorologists' Vane 
or Anemoscope, 64. 

Wilson (J. B.) elected, 62. 

Wind and Atmospheric Pressure, Relation 
between, 261. 

Force Scales, 39, 268. 

on exposed Heights, Direction of, 

1, 132. 

Velocity and Beaufort Scale, 268. 



Winds, Velocities of, 318. 

Woeikof (Dr. A.), On the Influence of 

Accumulations of Snow on Climate, 299. 



THE END. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING DECEMBER 31, 1884. 
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Rbiiabks ok thb Wbathib DUBDra thjb Quabtsb BHDura Dbc. sist, 1884. 

By Jaxeb Gliuhbb, Eb^, F.B.S., fe. 

The weather in October was remarkably fine and diy ; the tonperature, with the exception of the 
few days from the 9th to the 13th, was generally above the average with a good deal of sunshine. 
The pressure of the atmosphere with the exception of tlie few days, the 8th to the lath and 
26th, 27th, and 28th, was above the average, and the mean pressure for the month, was higher 
than in any month since Jannary. The fall of rain was small being a good deal below the 
average, the land generally was too dry for sowing, and the scarcity of water caused incoo- 
vcnienoe in many places s there were scarcely any storms, and a marked deficiency of S.W. winds, 
and an excess of N.W. 

The weather in November, during the first half of the month was warm and bright, the last half 
was cold, particularly the 24th and a5th. The pressure of the atmosphere with the exception of 
a very few days was above the average, and the mean pressure for the month was the highest in 
the year. The fiJl of rain was small generally, and the land was still dry ; there was again a 
great deficiency of S.W. winds, and the month was almost free firom storms. 

The weather in December, with the exception of the first two days, was mild till the aoth, and 
from the aist the temperature was below the average. The atmospheric pressure was generally 
below the average till the 2otb, and was alternately a^ve and below the average from the 21st, the 
sky was generally cloudy ; rain fell frequently till the 20th, and it was generally in excess of the 
average. Thunderstorms occurred on two di^ys, and snow fell on 12 days, chiefiy in the Midland 
counties. 

About London the mean daily temperature of the air for the tst day in October was above its 
average by P*0, the mean deficiency of the next four days was 2^*2 daily, the 6th and 7th days 
w^re slightly in excess of their averages, there was then a week of very cold weather, the deficiency 
averaging 6 '3 daily; fh>m the 15th to the 19th the daily exdess was 4^*2 ; from the 20th the 
mean temperature was below with but few exceptions till the 29th, the deficiency being I'^'o daily. 
For fifteen days ending November 13th the excess of mean temperature was 3''*9. From 
November 14th to December the 2nd the weather was cold the deficiency being 4*^*3. From 
December 3rd to the 20th the mean temperature was high, the excess over the average being 3^- 6 
daily, and for the last 1 1 days in the year the daily deficiency was i°*9. 

The mean temperature of the air for October was 48^*9, being 0*^*6 and 1^*1 below the averages 
of 113 years and 43 years respectively; it was i°*5 and i°'9 lower than in 1883, and 1882, and 
^"'6 higher than in 1881. 

The mean temperature of the air for November was 42^*4, being o°* i above the avertfges of 113 
years and 2** i below the average of 43 years; it was i°'4, i^' i,and 6^*3 lower than in 1883, 1882, 
aud 1881 respectively. 

The mean temperature of the air for December was 41^*0, being 1^*9 and t°*i above the 
itverages of 113 years and 43 years respectively; it was o''*5, 0^*9, and 1^*2 higher than in 
1883, 1882, and 1 88 1 respectively. 

The mean temperature of the quarter was 44^*1, beipg 0^*5 higher than the average of 113 
years and 0^*4 lower than the average of 43 years. 

The mean high day temperatures of the air in October was 56^*5, being 1® *6 below the average 
o^ 43 years, in November it was 47^*6, being i^'s below the average, and in December it was 
45^* I, being 0^*4 above the average. 

The mean low night temperatures of the air in October was 41^*6, being i^'f below the average 
of 43 years; in November it was 36°* 8, being 0^*5 below the average, and m December it was 
36®' 5, being i°*3 above the average. 

The mean daily range of temperature in October was 14^*9. being 0^*3 greater than the average ; 
in November it was 10^-8, being o°* 7 smaller than the average, and in December it was 8°*6, being 
0*8 smaller than the average. 

The mean temperature of the air for October was 10^*4 lower than in September, in November 
it was 6'' * 5 lower than in October, and in December it was i*'*4 lower than in November. 

(From the preceding 43 years' observations the decrease of temperature fh>m September to 
October is 7^*1, the decrease from October to November is 6^*5, and the decrease from 
November to December is 3^ '6.) 

From September to October there was a decreiise of temperature at stations south of 51"^ 
of f'o, between 51* and 5a** of 9° '8, between 52" and 53" of 9" •6, between 53** and 54" of 
8°' 6 ; and north of 54** of 7°* 7. 

From October to November there was a decrease of temperature at stations south of 51** of 
6°-3, between 51** and 52** of 6'*'7, between 52** and 53^ of 6°'8, between 53'' aod 54** of 5*'-8, and 
north of 54'' of 7°* 7. 

From November to December there was a decrease of temperature at stations south of 5 1^ of 
3*»' 2, between 51** and 52** of i"** 3, between 5a** and 53* of i**'8, between 53** and 54** of 2° '9, 
and north of 54® of a*''3. 
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On ihe Weather during the Quarier ending December ^isi, 1884. 
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Average duration of the different directiong of the wind referred to eight points of the compass, 
and duration of each direction iu each month in the quarter, were as follows : — 
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The plus sign ( + ) denotes excesses over averages \ the largest numbers affected with this sign 
in the month of October are opposite to N.W. and W. ; in November to W. and N.W. ; 
and in December to £. and N.W. 

The minus sign (— ) dt-notes deficiencies below averages. In October the largest numbers 
are opposite to S.W. and S. ; in November to S.W. and N. ; and in December to S.W. and S. 

The mean rcadin;; of the barometer for the month of October at the height of 160 feet above 
the level of the sea was 29*895 ins., being 0*185 in. higher than the avenge of 43 years, and 
being 0*095 in., 0*239 io*t ^nd o'o68 in. higher than in 1883, 1882, and 1881 respectively. 

The mean reading of the barometer for the month of November was 29*978 Ins., being o* 237 in. 
above tho average oif 43 years, and being 0*319 in., 0*44610., and o* 193 iu. higher than in 1883, 
1882, and in 1881 respectively. 

The mean reading of the barometer for the month of December was 29*690 Ins., being o* 102 in. 
below the average of 43 years, and being o* 293 in. lower than in ,1883, o* 197 in. higher than in 
1882, and o* 1.3 1 in. lower than in x88i. 

From September to October there was an increase of pressure at stations sonth of 51° of 
0*098 in., between 51® and 52** of 0*065 i°'» between 53 and 53"* of 0*044 in., between 53** 
and 54° of 0*051 in., and north of 54^ of 0*056 in. 

From October to November there was an increase of pressure at stations south of 51** of 
0*054 in., between 51® and 52** of 0*086 in., between 52® and 53^ of o'loo in., between 53** 
and 54*^ of 0*091 in., and north of 54"^ of o* 102 in. 



On the fFeaiher during ike Quarter ending December ^ist^ i884« 27 

From November to December there was a decrease of pressare at stations south of 5 1° of 
0*351 in., between 51° and ca^ of o'a86in., between 52** and 53^ of 0*317 in., between 53'' 
and 54* of 0*328 in.y and north of 54** of 0*363 in. 

About London the barometric pressure till October 7th, was above the average by 0*39 in. daily ; 
from the 8th to the lath it was below by 0*22 in. daily ; for 13 days there was an excess of mean 
daily pressure to the amount of 0*31 in. ; then for 3 days a daily deficiency of o'20 in. From 
October 29th the pressures were above their averages, with but few slight exceptions till November 
27th, the average daily excess of these 30 days being o* 26 in. From November 28ih to December 
20th, the pressure was generally below its average, the mean daily deficiency being o* 17 in. ; from 
the 2 1 St the pressure was alternately on a or 3 days a little above the average, and then on 2 or 3 
days a little below. 

TTiunderttonHB occurred in October on the 9th at Baraet and Oxford ; on the 21st at Salisbury ; 
and on the 26th at Carlisle. 

In November on the 4th at Silloth. 

In December on the 18th at Totnes, Ventnor and Nottingham; on the 19th at Torquay. 

Thunder was heard but lightmng was not seen in October, on the 24th at Carlisle. 
In December on the 17th at Bolton ; and on the 19th at Bath. 

Lightning was seen hut thunder was not heard in October, on the loth at Torquay ; on the i ith 
at Guernsey; and on the 14th at Halifi&x. 

In November on the 20th at Carlisle. 

In December on the 4th at Bnrslem and Lancaster ; on the 12th and 13th at Carlisle ; on the 
i8tb at Plymouth and Torquay; on the 26th at Guernsey. 

Solar halos were seen in October on the 1st at Halifax ; on the 3rd at Torquay and Halifax ; 
ou the 4tli, 7th, nth, 12th, and 19th at Halifax ; on the 24th at Leicester; on the 25th at 
Torquay and Oxford ; on the 26th, 37th, 28th, 29th, 30th, and 3iBt at Hali&x. 

. In November, on the 1st, 3rd, 4th, ^tb, 7th, 8th, and 9th at Halifax ; on the loth at Oxford 
and Hali&x ; on the 13th and 14th at Halifax ; on the 15th at Oxford ; on the 22ndy 23rd, 25th, 
and 26th at Halifax; on the 28th at Oxford and Halifax ; on the 29th at Halifax. 

In December on the and at Torquay; on the 5th, 6th, 15th, i6tb, aoth, and 22nd at 
Halifax. 

Lunar halos were seen in October on the 2nd at Oxford ; on the 3rd at Torquay and 
Oxford ; on the 28th at Torquay ; on the 29th at Guernsey, Torquay, Halifax, and Stonyhurst. 

In November on the and at Hull ; on the 3rd at Torquay and Halifax ; on the 4th at Marl- 
borough and Oxford ; on the 35th and 26th at Halifax ; and on the 29th at Torquay. 

In December on the ist at Torquay ; on the and and 3rd at Oxford ; on the 3rd at Cambridge 
and HaliflEix ; on the 4th at Torquay ; on the 6th at Bolton ; on the 30th at Bradford ; and on 
the 31st at Royston and Cambridge. 

Snow fell in October, on the 9th at Bolton and Carlisle ; on the lotb at Torquay, Bugby, 
Leicester, Burslem^ Bolton, and Halifax ; on the 26th at Hidfax. 

In November, on the 17th at Burslem ; on the 18th at Uoyston , on the 20th at Oiford ; on the 
22nd at Marlborough; on the 24th at Bamet, Oxford, Cardington, Kugby, Burslem, Bolton, and 
Halifax ; on the ajth at Marlborough, Oxford, Rugby, Wolverhampton, Nottingham, Burslem, 
and Halifiix ; on the 28th at Burslem ; on the 39th at Torquay, Osborne, Marlborough, Royston, 
Ijowestofi, and Somerleyton ; on the 30th at Totnes. Bamet, Oxford, Royston, Cardington, 
Somerleyton, Nottingham, Burslem, Bolton, Halifax, Bradford, and Leeds. 

In December, on the ist at Blackheath, Bamet, Royston, Cambridge, Burslem, Bolton, Hull, 
and Lancaster ; on the 15th at Bolton ; on the 17th at Totnes, Torquay, Whitchurch, Royston, 
Cambridge, Rugby, Nottingham, Burslem, Bolton, Halifax, and Bradford ; on the i8th at Oxford, 
Royntop, Cambridge, Lowestoft, Nottingham, Burslem, Halifax, and Hull,; on the 19th at 
Halifax; on the 20th at Whitchurch, Royston, Cambridge, Rugby, Nottingham, and Burslem ; 
on the 33rd at Torquay, Ventnor, and Bamet ; on the 24th at Burslem \ on the 25th at 
Whitchunih, Bamet, Oxford, Royston, Cambridge, Rugby, and Burslem ; on the 26th at Bath 
and Rugby ; on the 27th at Cambridge ; and ou the 30th at Oxford. 

HaU fell in October, on the 8th at Truro ; on the 9th at Guemsey ; on the loth at Totnes, 
Torquay, Whitchurch ; on the nth at Guemsey; on the 12th at Guernsey and Plymouth ; on 
the 26th at Rugby, Bolton, Halifax, and Bradford ; on the 28th at Bolton ; on the 29th at Bolton 
and Hallftx. 

In November, on the 7th at Stonyhurst ; on the 24th at Lowestoft, on the a8th at Truro, Whit- 
church, Oxford ; on the 39th at Traro. 

In December, on the 3rd at Traro ; on the 4th at Guemsey, Truro, Totnes, Torquay, Bath, 
Blackheath, Rugby, Bolton, Halifax, Lancaster ; on the 7th at Bath ; on the 9th at Halifax ; on 
the 15th at Bolton and Halifax; on the 17th at Truro, Totnes, Torquay, Bolton; on the i8th at 
Guemsey, Royston, Bolton, HaUfax ; on the 19th at Truro and Batii ; on the 20th at Torquay, 
Bath ; on the 24th at Lowestoft ; on the 35th at Gnerasey ; on the 30th at Llandudno. 
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METEOROLOGY OF ENGLAND^ 

DURING THE QUARTER ENDING MARCH 31, 1889. 

RsiiAaKS ON THE WbATHSB DURIXa THE QUABTSB ENDING MiLBCH JISTi iSSj. 

B}f Jaxeb Glauhbb, Esai F.B.S.y jfc. 

The weather in January was dull with very little siinshine ; the temperature was Tariable till 
the nth, it then was cold from the lath to the 26th, and then warm to the end of the month. 
The atmospheric pressure was above its average till the 7th, and again between the 15th and 
26th days, and below at otlier times. The fa!u of rain was below the average. There was a 
marked excess of the E. and deficiency of S.W. winds. Snow fell on 1 1 different days at different 
parts of the country. It was a seasonable month of winter weather. 

The weather in February was unsettled, with frequent heavy falls of rain. The temperature 
was above its average on every day excepting from the i8th to the 22nd, which were slightly 
below. The atmosphere pressure was generally below its average, excepting from the loth to the 
13th days, llie fall of rain was above the average. The S.W. and W. winds were slightly in 
excess of their average. There were a few bright, warm days, but the sky was generally cloudy. 
The month was seasonable. 

The weather in March was dry and cold, with frequent frost at night. The temperature with 
the exception of three or four days, scattered over the month, was below the average. The 
atmospheric pressure was generally below the average till the 9tb, and from the i8th to the 22nd, 
and above on other days. The fall of rain was less than the average at nearly all the stations, 
and there was an excess of K. and compounds with the S. winds. The month was finTourable 
for agricultural purposes, but rotation at the end of the month was backward. It was the 
coldest March since 1875, excepting that in 1883, when the mean temperature of this month was 
36°' K 

About London the mean daily temperature of the air was below its average, with few exceptions 
at the beginning of the month, till January 26th, the deficiency being 2°* 4 daily ; for the next 22 
days, viz., till February 17th, the temperature was in excess of the average by 6"*o daily. From 
February i8lh till the 22nd the mean defidency was a'* 7, for the last six days in February the 
mean daily excess equalled 7°*o*; and from March ist to the end of the quarter there was a 
slight deficiency of mean temperature averaging 2*^* i daily. 

The mean temperature of the air for January was 36''*6, bdng o°* i above the average of 114 
years and i°'g below the average of 44 years ; it was 7° '3, 4^*6, and 3^*8 lower than in 1884, 
1883, and 1882 respectively. 

The mean temperature of the air for February was 43*^*9, being 5®' 2 and 4® * 3 above the averages 
of 114 years and 44 years respectively; it was 2^*0, i°'3, and 2*^*1 higher than in 1884, 1883, 
and 1882 respectively. 

The mean temperature of the air for March was 40^*3, being 0^*8 and 1^*4 below the 
averages of 114 years and 44 years respectively; it was 4^*2, lower than in 1884,4^*2 higher 
than in 1883, and 5^*7 lower tiian in 1882. 

The mean temperature of the quarter was 40^*3, being z°'5 and 0*^3 above the averages of 
114 years and 44 years respectively. 

The mean high day temperature of the air in January was 40°* 3, being 2*^*8 below the average 
of 44 years ; in February it was 49^*4, beine 3^*8 above the average of 44 years ; and in March 
it was 49° 'O, being i**'0 below the average of 44 years. 

The mean low night temperature of the air in January was 32^*3, being 1^*4 below the average 
of 44 years; in February it was 38° '6, being 4*^* i above the average of 44 years, and in March 
it was 32°* 5, being 2°* 7 below the average of 44 years. 

The mean daily ranse of temperature in January was 7*^* 9, being i°' 7 smaller than the average ; 
in February it was 10*^8, being o*'-3 smaller than the average, and in March it was 16^*5, being 
1*8 greater than the arerage. 

The mean temperature of the air for January was 4^*4 lower than in December, in February it 
was 7^*3 higher than in January, and in March it was 3° '6 lower than in February. 

(From the preceding 44 years' observations the decrease of temperature from December to 
January is i°'4, the increase from January to February is i°*2, and the increase ftwu 
February to March is 2**o.) 

From December to January there was a decrease of temperature at stations south of 51° 
of 3*''9, between 51° and 52** of 4°'i, between 52° and 53" of 3^ '4, between $$"* and 54** of 
2°* 2, and north of 54° of 0° '9. 

From January to February there was an increase of temperature at stations south of 51** of 
6*'«o, between 51° and 52° of 6°"7, between 52** and 53° of 5^*9, between 53** and 54° of 4°*2, and 
north of 54° of 3" '3. 

From February to March there was a decrease of temperature at stations south of 51^ of 2^* 9^ 
between 51* and 52* of 3** -4, between 52** and 53* of 2'*'s, between 53** and 54" of 2°'o, and 
north of 54° of i°'4. 

The mean reading of the barometer for the month of January was 29*713 ins., being 0*043 in. 
below the average of 44 years, and being 0*202 in., 0*022 in., and 0*472 in. lower thtui in 1884, 
1883, and in 1882, respectively. . 

The mean reading of the barometer for the month of February was 29* 543 ins., being 0*248 in., 
below the average of 44 years, and 0*201 in., 0*361 in., and 0*508 in. lower than in 1884, 1883 
and 1882 respectively. 
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N«Tn.— In reading this table It will be borne in mind that the sign (+) aignlfles otevs the aTvrage, and the minus 
•ign (-) sigttlfles bttow the arerage. 

Ayerage daration of the dilfereiit directions of the wind referred to eight points of the compass, 
and daration of each direction in each month in the quarter, were as follows : — 
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The plus mgn ( + ) denotes excesses over averages } the largest nnmbers affected with this sign 
in the month of January are opposite to £. and S. ; in February to S.W.. and W. ; in March 
to E. and N.E. 

The minus sign (— ) denotes deficiencies below averages. In January the largest numbers 
are opposite to S.W. and W. ; in February to N.E. and W. ; and in March to N. and S. 

The mean reading of the barometer for the month of March was 29*900 ins., being o* 151 in. 
above the aversge of 44 years, and 0*138 ins., 0*151 in., and 0*057 in. higher than 1884, 1883, 
and 1882, respectively 

Fl*om December to January there was a decrease at stations south of 51° of 0*028 in., between 
51^ and ^z" of 0*001 in., between 52*^ and 53°, an increase of 0*051 in., between 53° and 54" 
of 0*038 m., and north of 54° of 0*075 ^^' 

From January to February there was a decrease at stations south of 41^ of o* 167 in., between 
51** and 52° of 0*175 in., between 52" and 53® of 0*216 in., between 53** and 54** of ©'240 in., 
and north of 54** of o* 298 in. 

From February to March there was an increase at stations south of 51^ of 0*357 i^- between 
51° and 52'' of 0*373 in., between 5 2® and 53° of 0*409 in., between 53** and 54^ of 0*460 in., 
and north of 54° of o* 524 in. 

About London the barometric pressure was for the first week in January in excess of its average 
by 0*25 in. daily; the deficiency for the second week was 0*32 in. daily; from the 15th to the 
26th the pressure was slightly in excess of the average values by o* 16 in. ; from January 27th, 
to February 9th, the pressure was below, the deficiency being 0*45 in., January 30th, January 
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31st, February ist, and, 3rd, 4th, and 5th, being as much as 0*66 in., o* 70 in., 0*59 in., o* 78 in., 
0*65 in., 0*59 in., and 0*54 in. respectively below their averages, for 4 days a dail^ excess of 
0*08 in. For the next 24 days, viz., till March 9th, the pressure was generally below its average, 
the mean daily deficiency being o*34in. ; fix>m March 10th to the 17th the mean excess was 
0*35 in. daily, for 5 days a daily deficiency averaging o* 14 in., and flrom March 23rd to the end 
of the quarter there was an excess of atmospheric pressure to the amount of 0*24 in. 

Thwiderstaws ooeurred in January on the loth at Nottingham ; on the 11 th at Truro ; and on 
the 3i8t at Guernsey, Plymouth, Totnes, Torquay, and Salisbury. 
In February on the i8th at Bolton ; and on the a 7th at Stbnyhurst. 

TTainder wcu heard but lightning wom not teen in January, on the 31st at Yentnor. 
In February on the ist at Stonyhurst; on the 37th at Kugby, Leicester, and Halifax ; and on 
the 28th at Cardington. 

Lightning wa$ seen but thunder was not heard in January, on the loth at Guernsey ; and on 
the 3i8t at Torquay, Southboume, Bath, Whitchurch, Oxford, Cardington, and Cambridge. 

In February on the ist at Guernsey and Torquay ; on the 2nd at Bath and Oxford ; and on 
the 9th at Bath. 

Solar haloB were seen in January on the 6th at Halifax ; on the 7th at Torquay ; on the 1 2th 
and 13th at Halifax ; on the 2 ist at Stonyhurst ; and on the 29th at Halifiix. 

In February on the ist at Oxford; on the 19th at Torquay; and on the a ist and 27th at 
Oxford. 

In March on the 2nd at Oxford ; on the 5th at Torquay ; on the 6th at Hali&z ; on the 
8tb at Oxford; on the 12th at Halifax ; on the 17th at Oxford ; on the i8th and 21st at Halifax ; 
on the 28th at Torquay ; on the 29th at Oxford ; and on the 31st at Torquay. 

Lunar halos were seen in January on the 24th at Cambridge ; on the 27th at Oxford, 
Cambridge, Lowestoft, Burslem, Haliikx, and Bradford ; on tibe 29th, 30th, and 31st at Torquay. 

In February on the 23rd at Torquay, Oxford, and Cambridge ; on the 24th at Oxford and 
Cambridge ; on the 25th and 27th at Leicester. 

In March on the 25th at Guernsey. Torquay, Cambridge, and Stonyhurst; on the 28th at 
Torquay, Oxford, and Silloth ; and on the 31st at Torquay. 

Aurora Borealit was seen in February on the 5th at Stonyhurst ; and in March on the 15th at 
Torquay, Brighton, Leicester, and Halifax. 

Snow fell in January on the ist at Cambridge ; on the jp*d at Silloth and Carlisle ; on the 
8th at Bath, Whitchurch, Silloth, and Carlisle ; on the 9th at Burslem and Bolton ; on the loth at 
Torquay, Bolton, and Halifax; on the latii at Truro, Whitchurch, Bamet, Oxford, Royston, 
Cardington, Cambridge, Bugby, Lowestoft, Somerleyton, Nottingham, Bradford, and Carlisle ; on 
the i3tn at Truro, Eastbourne, Bamet, Oxford, Koyston, Cardington, Cambridge, Bugby, Lowes- 
toft, Somerleyton, Nottingham, Burslem, Bolton, Bradford, Leeds, and Carlisle ; on the 14th at 
Guernsey, Torquay, Osborne, Whitchurch, Rugby, Somerleyton, Nottingham, Stonyhurst, 
Bradford, Leeds, and Silloth; on the 15th at Eastbourne and Koyston ; on the 17th at Barnet, 
Oxford, Koyston, and Bugby ; on the i8th at Torquay. 

In February on the 4th at Bath, and Bolton ; on the 5th at Burslem, Bolton, Halifax, Stony 
hurst, and Carlisle ; on the i6th at Nottingham, Bolton, Halifax, and Hull; on the 17th ax 
Cambridge, Leicester, Nottingham, Burslem, Bolton, Halifax, Stonyhurst, and Bradford ; on the 
1 8th at Cambridge, Leicester, Burslem, Bolton, HaUfax, Stonyhurst, Bradford, and Silloth ; on 
the 19th at Leicester and Burslem ; on the 20th at Kugby ; on a ist at Carlisle ; and on the 22nd 
at Marlborough, Cambridge, and Kugby. 

In March on the 2nd at Halifax, and Bradford ; on the 3rd at Hali&x t on the 5th at Bolton, 
Halifax, and Stonyhurst ; on the 6th at Marlborough. Whitchurch, Oxford, Koyston, Cardington, 
Cambridge, and Kugby; on the 7th at Bamet; on the 9th at Oxford; on the loth at Halifax ; 
on the 17th at Oxford and Bolton; on the i8th at Torquay, Marlborough, Bamet, Somerleyton, 
Nottingham, Bolton, Halifax, Stonyhurst, and Bradford ; on the 19th at Lancaster ; on the 20th at 
Bolton ; on the 21st at Bamet, Nottingham, Halifax, Brailford, and Lancaster ; on the 22nd at 
Ventnor, Osbomc, Salisbury, Marlborough, Blackheath, Bamet, Oxford, Koyston, Cardington, 
Cambridge, Kugby, and Lancaster ; and on the 23rd at Southbourne and Somerleyton. 

Hail fell in January, on the 6th at Carlisle ; on the 8th at Silloth ; on the 9th Bt Truro and 
Silloth ; on the loth at Guemsey, Torquay, Bath, Oxford, Bolton, and Halifiix; on the nth at 
Torquay ; on the 12th at Truro and lowest oft ; on the i^th at Truro; on the 14th at Truro; 
on the 27th at Torquay ; and on the 31st at Tmro, Torquay, Osborne, Salisbury, and Bath. 

In Febraary, on the ist at Guemsey, Totnes, Torquay, and Bath; on the and at Guemsey, 
Tmro, Torquay, and Whitchurch ; on the 4th at Totnes, Torquay, Bath, Marlborough, Oxford, 
Cambridge, and Burslem ; on the 5th at Totnes, Torquay, Burslem, Bolton, and 6tonyhnrst ; 
on the 7th at Torquay, Halifax, and Silloth ; on the 9th at Bath and Bolton ; on the 18th at 
Burslem and Bolton; and on the 22nd at Bath, Marlborough, Whitchurch, Boyston, and 
Cambridge. 

In March ; on the 4th at Guernsey ; on the 5th at Bamet and Stonyhurst ; on the 9th at 
Bamet; on the loth at Cambridge; on the ijih at Whitchurch; on the i8th at Guernsey, 
Totnes, Torquay, Burilem, and Stonyhurst ; on the 19th at Ruffby ; on the a ist at Rugby and 
Stonyhurst ; on the 33rd at Lowestoft ; and on the a 7th at Stonyhurst. 



Meiioroloffieal Tabh, Quarter ending March ji#/, i88j. 
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JO ^muniiy mnjc 



10 tnovBT 



oS 



M 







niBai|B|jf 



•mgloiXoa 






-riimHJO»«»»qwH 






|o uoqg 



'••■M»ii«"ia 



▼*P^ft ^Mi^£^ 



'«nr 



I 



*«mii4rKi 



•liuioiiitjo 



•«»*ten«jo 



•«MM07 



^■■'rtH 



o 



Its 

a«4 



u 



•|OAe>I«0g OAO^ 

nouns 10 mSiOH 



-i 






i??S feSa SSS 225 5SS8 883 553 5SS 8SSS 588 582 S!s3 5£g Sgfe 

••W"^ *<*fH V»««ri ^M^ •i««««ii< ^«^ M«*m -^t»r^ p4Mp4 ^p^O M^r4 f4f40 iHOTO •^•-O 



SSS 2S* SSS 2I3* 22* 25l* 22** ri***' ««« 2**» «•<»« oocotD «»»« ^■♦w 



.poe M«o« ri??* l^!** ???» ?»!•!« '^•w !-*•♦• «s«D-<< •«»«». lOk.-* >qm»« -^lot* oe-<> 

)i*M OOteiO «k«tD k»«^ k«t»tD aOk»tO «0«e>O COt«>0 »««« »-«i9 •««« k«t«N» C0»>O k»k»«Q 



III I I I III 111 tZZ III III III ttU I M III III III I II 



••^»» loeA toi^w 



3* ^w** I I 1 •22 •*» ••«»« >««•«• tDt«ao QDWA vp^^ -vioe oeot« 



as** S2^ E32'* *••* I I I co^-* 001^^ o»e»'« «««oao ee«k* «*oto ww»- -^t-k* «oftao 



•*M«D k»MO» a»«l«4 <•« 



a s*fl 1 1 1 



Mioao VMCD 



1 I I ^MM «>H^ nwoo «»eoM M»«ee -«mo ^«ao ^pi4«D co^ih 



?•?•?• r*?? ??t" ??? I I I •Tr' I I 1 9*«0 WC©*- I I I 0»-*0» «9M« ».k.t« —OO 

_j^^ MM« I>_«S^ ^XA^ »•• ••• •!• • , . • , , III..* ••• ••• ••• 

mw^^m nOTM MP40 eeo «-i»*m ^oo «eeoo« (Hmo pmi-^^^ oeo ••mm 



««ii40 eD«e^ M»eoa« 



<#-rfk« o«e«D 



0«»99 



• < " xss 888 kk* a^s " ' ssii t;ss »!);«•>• ask ksit " ' saa 



» • ' ' SS8 SfcS 328 5525 ' * » 338 928 588 '» ' 38P ^^^ • i i ?.>« 



)»• lOt-O 



iQt^( 



£S33 SSS 3S§ Si3 3§3 3l3 i33 3S3 3S3 iSS §33 il§ SSS SsS 



38S8 883 S83 S8S 8S2 SS3 832 883 833 833 SSS 333 383 S83 



bebb 



?"?^ t??*^ ?•?'* «■♦»» M«^ C9iQk« M^«D ^'I'CO MIQI4 «<«•« COMtD '• 'i" ^ O) M « 

eeo eeo eeo oeo oeo eeo eoe eeo eeo eeo eoe eee oee 



E *!•?•!• ?!*!• f*?* r*??" P?? f*?"* o«fc*o« MQOM eoa>o Mteee ««■« eieie «*e^ ■«-«eo 
M«eM M«e« oia«e« m«s« M9I9« mmm ««»i9« «o<9« mmm ««eiM «<«<«« ««*« mmci Moiei 



iisa m PPP ps§ sii iss §§i sss §i§ ss§ §i§ i§§ sis isi 

**• ••• ••• ••• ••• ••• •«• ••« «*• «■• •>• ••• ••• .«; 

OflOA S°^>^ **•? i»«o^ ^ — « »QD« M«« eeoo a<e<-4 iot«ao oomo eemw e»k»-« ««•« 

''393 383 883 398 3$3 398 388 388 893 833 883 393 883 383 



?••••• ^Tr^ r^?^ ©•iQ «OCSoa QO«D» «0« ^»«-4 «00)^ OiOD-O OOO^ OOAOO '••^ 0««*i4 

«*389 898 898 398 899 898 899 398 39^: 898 399 898 3^8 3;;9 



*fi'^r* *l?«^ fHAo e«^ eao>Q eoe aoo«« mmso ».ioco eao<<i ee« -^laeo ^x-o^ «««co 
•S3 ••2 »-e«2 *32 *-£2 •22 •=;• o^i'a* fo* co-^n. cdkoo o»«»a» c»«»- et-w 



J>?«7* ?!*r* ??r* ?P!P •^p^ ••ofo o«»^o «OiQo» v)«^ OMA »<«oio ^iQo wc^ei eoip^ 

333 833 833 888 383 383 88i? 838 883 3is3 333 38is 883 3isS 



-?i'?« ••r ^•^ ••? vr? •-? ??r ••• ?•?« •?»• •pr' •?• •«'• rrr 
*'838 8!99 8!;Vi 899 999 999 398 899 389 999 988 988 899 S99 



OOO tDA«^ >OeD0» H»iQO Hd'^O my>Ob u>4««i^ iQCOfe^ 00 -• «« CvHtp 0^04 OOkO O >0 ^ »« C O 

^88 8 883 388 838 833 888 888 389 833 838 388 3 83 883 «3&i 

eee «t<<«>e« we««« i^eo mom >qm-4 ao«M» ao-^iq M«<e »«9i« eeo oee e«ao oee 

°8iS«3g8 383 883 388 883 3b3 i:2S 333 888 838 888 288 838 

eoe ao«oeo ^o*^ e>Qe qoeoM qo»«o eooow coaet oeoh. t^s^M O"*** oep eeM »«ee 

"kit 98S ki's kkk sss sss ska ses s&a: ass ss^ ass st^s ssis 




j§i SIS aa§ S3i sii ssi §ss §!§ s§i lis isi §i§ un l§| 

"^1188 388 888 888 888 888 888 888 888 888 888 888 888 888 



ui ui III ui Hi m ui m iii ui m m iii u 



--I 



i » I 3 



a 8 8 a 



i §° 



8 a 




4.' 



» sr« ij 3 









it. 



ta - 



! 



^8 ja 



70 






53 1^1 lie 



• o 



E as 



o6 

"4 

I'' 

i 



09 

Cm 

^ r 

II 

s 



la: 






00 



9 



a"* 



s s 



G 



Meteorological TabUf Quarter ending March 3 is/, 1885. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING JUNE 30, 1883. 
Bbuabkb on thb Wsathbb DUBma thb Quabtbb ending June 30TH, 1885. 

Bjf Jakxs Glaubbb, Sbq., F.B.S., jfc. 

The weather in April was cold till after the middle, and warn firom the 1 7th to the end of the 
month, the barometer readings were generally low throughout the month, Uie average pressure 
being reached or exceeded on nine days only. The diiection of the wind during the fiKt half 
of the month was E. and N.W. and it was chiefly S.W. from the 17th. The rainfall was about 
its average ; snow fell on four different days. 

The weather in May was cold throughout the month. The atmoq»heric pressure was variable, 
for a &w days together above itit average, and then a few days below. There was an excess of 
N.W. winds : snow fell on six different days within the first ten days of the month. 

The weather in June was dry, the temperature very variable; it was warm till the 8th ; then cold 
for three days, and warm on the 12th, 13th, and 14th, after which it was mostly cold. The atmoa- 
pheric pressure was variable throoghout the month ; the East wind was prevalent. During the 
last week or ten days the weather was favourable for haymaking ; vegetation was backward but 
generally luxuriant 

About London the mean daily temperature of the air was for the first day in April above its 
average by 3°* 3 ; it was below ttom the 2nd to the i6th, the average daily deficiency being 3"* 6 ; 
from the 1 7th to the end of the month the temperature was much higher, being 5^* i above the 
daily average ; it was below from May ist to the a6ih, the average deficiency being 4^*8. Frooi 
I May 27th to June 8th the average daily excess of mean temperature was 4^*3 s for three days there 

was a mean deficiency of 5" '5 daily, then three days of a mean excess of 3^*4 daily, and from 
June 15th to the end of the quarter the deficiency averaged 3'''o daily. 

The mean temperature of the air for April was 47*'*7» being i^'G and 0^*7 above the averages 
of 1 14 years and 44 years respectively; it was 3^*6, and 0^*9 higher than in 1884 and 1883, 
respectively ; and o** a lower than in i88a. 

The mean temperature of the air for May was 49*^*9, being a®* 6 and a°*8 below the averages of 
1 14 years and 44 yean respectively; it was 4^*4, 3°* a, and 4^*6 lower than in 1884, 1883, and 
1882 respectively. Back to 1879 when it was 48*4, there has been no instance of so low a 
temperature as 49**' 9 in May. 

The mean temperature of the air for June was 59° '|> being 1^*3 and o°*6 above the 
averages of 114 years and 44 years respectively; it was 1 '5, o*''5, and 3*^*0, higher than in 
1884, 1883, and 1882 respectively. 

The mean temperature of the quarter was 52^*4, being 0^*1 above the averages of 114 years 
I and o*'5 below the avenge of 44 years. 

I The mean high day temperatore of the air in April was 57^*7, being 0°' 2 above the average 

of 44 years ; in May it was 60^*3, being 4** -o below the average of 44 years ; and in June it was 
70*** 9, being o*' • i above the average of 44 years. 

The mean low night temperature of the air in April was 38® * 9, being o°* 2 below the average of 
44 years; in May it was 41°' 3t being 2^*4 below the average of 44 years ; and in June it was 
49" * 2, bdng e° * 7 below the average of 44 years. 

The mean daily range of temperature in April was 18^*8, being 0^*4 above the average ; in May 
it was 19^*0, being i*''5 below the average; and in June it was 21^*7, being 0*7 above the 
average. 

The mean temperature of the air for April was ^*''4 higher than in March ; in May it was 3^* 2 
higher than in April ; and in June it was 9^*6 higher than in May. 

(From the preceding 44 years' observations the increase of temperature from March to April 
is 5^*3, the inorease from April to May is 5*^*7, and the uierease fhmi May to June 
is 6* 'a.) 

From March to April there was an increase of temperature at stations south of 51° of 3*^*5, 
between 51** and 5a** of 6**'i, between 52** and 53® of s**'8, between 53** and 54** of 5®'3, and 
north of S4*of 5**'i. 

From April to May there was an increase of temperature at stations south of 51° of 2^-9, 
between 51* and 52* of 2*'*3, between 52* and 53° of i''7, between 53° acd 54° of i''-9, and north 
of 54*of i*'*8. 

From May to June there was an increase of temperature at stations south of 51^ of 8®m, 
between 51' and 52* of 9*'2, between 52** and 53* of 9*'3, between 53* and 54** of 7'-9, and 
north of 54** of 8*** I. 




The mean reading of the barometer for the month of May waa 29-628 ins., being 0*164 in* 
below the average of 44 years, and o* 196 in., o* 156 in., and 0*247 ^' lo^er than in 1884, 1883, 
and 1882 respectively. Back to 1841 there haa been only one instance, via., that in 1878 when it 
waa 39*618 ins.| of so low » reading M 39*638 isa. 
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AveragB daratioii of the dillbrent direetioiu of the wind referred to eight pointg of the compass, 
And daration of each dixeotioii in each month in the quarter, were as follows : — 
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The plus sign ( + ) denotes excesses over averages ) the largest nnmherB affected with this sign 
in the month of April are opposite to B. and N.W. ; in May to N.W. and S. ; and in June 
to E. and N.W. 

The mlnns sign (-) denotes deficiencies helow avenges. In April the taigest numhers are 
opposite to N., S., and W. ; in May to N.E. and N. ; and in June to N.E. and W. 

The mean reading of the harometer for the month of June was 29*857 ins., being 0*052 in. 
above the average of 44 years, and the same as in i884, 0*064 in. and 0*122 in. respectively 
higher than In 1883 and 1882. Back to i84i there have been but fifteen instances of readings 
exceeding 29 * 85 7 ins. 



In 1842 - 29*901 inches. 
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SVom March to Aoril there was a decrease of pressure at stations south of 51'' of 0*292 in , 
between 51* and 52*^ of 0*284 ".. hetween 52" and 53°, of 0*263 in., between 53'' and 54^ 
of o * 264 in., and north of 54° of o * 266 in. 

From April to May there was an increase of pressure at stations south of 51'' of 0*036 in., 
between 51** and ft"* of 0*018 in., a decrease between 52* and 53° of 0-015 >n., between k^"* 
and 54^" of 0*035 >°'> ^^*^ ^^^^ o^ 54^ of 0*044 hi. 



On ike fFeoAir during tke Quarier ending June solA, 1885. 1 1 

From May to Jane there was an ineieaie of premire at ttations flonth of s^^ ^ 0-108 in.* 
between 5i<>aDd 53' of 0-326 in., between 53** and 53"* of o* 258 in,, between 53'' and 54* of 
o * 3 79 in., and north of 54** of o * 389 in. 

Aboat London the barometric pressnre was on the first day of April below its average bj 
o' 1 1 in., for the next three dasrs the excess daily was o* 14 in. ; from the 5th to the i6th there 
was a daily deficiency averaging 0*35 in.; from the 17th to the 3ist the average daily excess 
equalled o'23 in. ; for 16 days, viz., from April 33nd to May 7th there was a deficiency of 0*33 in. 
below the average values ; for five days there was a slight excess and then five days of a slight 
deficiency of pressure. May i8th and 19th were nearly of the average. From May 20th to the 
33rd the readings of the barometer were low, being 0-44 in. below their daily averages. From 
May 24th to June 3rd there was a slight excess of o* 09 in. daily ; from the 4th to the 8th thero 
was a deficiency, being o* 11 in. below the average ; from the 9th to the i6th there was an excess 
of pressure, bemg o* 21 in. above the average, for the next four days a daily deficiency of o' 16 in., 
and from June aist to the end of the quarter there was a slight excess of 0*06 in. daily. 

ThunderBtorma occurred in April on the 36th at Burslem^ Liverpool, Bolton, Hali&x, Stony- 
hurst, and Carlisle. 

In May on the and at Nottmgham and SiUoth ; on the 4th at Flvmonth ; on the 6th at Torquay 
and Barnet ; on the 7th at Hull ; on the 9th at Barnet ; on the 1 ith at Liverpool ; on the i4lli at 
Wolverhampton and Bradford ; on the i6th at Bedford, Lowestoft, and Burslem ; on the 17th at 
Southbourne, Marlborough, Whitchuroh, Barnet, Oxford, Cardington, Cambridge, Leicester, and 
Nottingham; on the 30th at Leeds; on the 3ist at Boyston, Cambridge, Wolverhampton, 
Leicester, Bolton, Hull, and Leeds ; on the 33nd at Oxford, Nottingham, and Stonyhurst ; on the 
23rd at Koystoo, Hali&x, and Hull ; and on the 39th at Bolton. 

In June on the 4th and 5th at Guernsey ; on the 6th at Ventnor ; on the 7 th at Southbourne, 
Uodmersham, Burslem, Halifax, Hull, and Stonyhurst; on the 8th at Hull; and on the 14th 
at Guernsey. 

Thunder waa heard bui Ugkbdug woe not seen in April, on the 6th at Bedford ; on the S3rd at 
Somerleyton; on the 35th at Cambridge ; on the 36th at Lancaster; and on the 37th at Wolver- 
hampton and Halifax. 

In May on the 2nd at Cambridge ; on the 3rd at Whitchurch and Wolverhampton ; on the 4th 
at Truro, and Royston ; on the 6th at Osborne, Rodmersham, and Lowestoft ; on the 9th at Hull ; 
on the loth at Halifax ; on the 13th at Nottingham ; on the 14th at Osborne and Halifex ; on the 
1 6th at Bath, Whitchurch, Rugby, Lowestoft, and Somcrleyton; on the f7th at Ventnor, Bath, 
Rodmersham, Marlborough, and Itoyston ; on the 19th at Camden Square ; on the 3 1st at Camden 
Square and Cardington ; on the 33nd at Plymouth and Whitchurch; on the 33rd at Rodmersham, 
Rugby and Somerleyton; on the 34th at Rugby and Somerleytou; and on the 36th at 
Halifax. 

In June on the 6th at Cambridge. 

Liyhtning was teen bui thunder was not heard in May, on the 4th at Blackheath; on the 
6th at Torquay ; on the 7th at Rodmersham ; on the i6th at Lowestoft and Somerleyton ; and on 
the 17th at Ventnor. 

In June on the 4th at Fl^-month ; on the 7th at Cambridge ; and on the 14th at Torquay. 

Solar haloe were teen in April on the 2nd at Torquay ; on the 3rd at Halifax ; on the 7t]i at 
Torquay and Rodmersham ; on the pth at Torquay; on the 15 th at Rodmersham; on the 30th 
and 36th at Halifax ; and on the 26th at Torquay. 

In May on the 8th and 12th at Torquay ; on the 13th at Torquay, Bath, Rodmersham, Oxford, 
lioyston, and Stonyhurst; on the 20th at Oxford ; on the 22nd at Stonyhurst; and on the 28th 
and 30th nt Rodmersham. 

In June on the 5th at Oxford; on the 7th at Bath; on the loth and nth at Oxford and 
Halifiix ; on the 39th at Torquay. 

Lunar halos were $een in April on the ist and 33rd at Torqoay; on the 36th at Oxford 
and Hull ; on the 37th at Oxford, Burslem, and Hull ; and on the 38th at Halifiix. 
In May on the 34th at Torqnay and Bath ; and on the 26th at Oxfbrd. 

Aurora Borealie was seen in May on the 14th at Stonyhurst. 

Snow fell in April on the ist at Torquay, Bath, and Marlborough ; on the 2nd at Bolton ; on 
the 1 6th at Burslem and liverpool ; and on the 26di at Bolton. 

J n May on the 4th at SiUoth ; on the 6th at Marlborough and Leicester ; on the 7th at Bath, 
Rodmersham, Wolverluunpton, Nottingham, Burslem, Bolton, Halifax, Hull, and Leeds ; on the 
8th at Barnet, Burslem, and Bolton ; and on the 9th and loth at Bunlem and Bolton. 

HeUl fell in April, on the 6th at Torquay, Bath, Oxford, Royston, and Cambridge ; on the 7th 
and 16th at Torqnay ; on the 35th at Biodmersham and Royston ; on the 36tn at Leicester, 
Burslem, Bolton, and Bradford ; on the 37U1 at Hull ; and on the 30th at Totnes. 

In May on the snd at Torquay, Cardington, and Cambridge ; on the 3rd at Oxfbrd and Royston ; 
on the 5th at SiUoth ; on the oth at Torqnay, Rodmersham, Barnet, and Silloth; on the 7 th nt 
Marlborough, Barnet, Oxford, Cambridge, Burslem, Bolton, Haliftx, and Silloth ; on the 8th nt 
riymouth, Osborne, Barnet, Oxford, Royston, Cambridge, Burslem, Llandudno, Liverpool, and 
Bolton ; on the pth at Marlborough, Royston, Cambridge, Wolverhampton, Burslem, Llandudno, 
Bolton, and Halifax ; on the loth at Burslem, Llandatlno, Liverpool, and Halifax ; on the nth 
at Somerleyton, Nottingham, and Liverpool ; on the 14th at Torquay, Cardington, Wolverhampton, 

(continned on page 7 1 .) 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING SEPTEMBER 30, 1885. 

BSICABKS ON THE WeATHBR DUBING THE QUABTEB ENDING SbPT. 30TH, 1885, 

By Jaiom GuoBHSBy EIbq., F.KS., jrt. 

The weather in July was wanu^ the temperatnns bemg generally above the average. The 
barometer leadings were high throughout the month. There were bnt three days in the month, 
vis., the 1 8th, 19th, and ao3i, when the atmospheric pressure was a little less than the average. 
The month was remarkably dry, the fall of rain was less than half an inch at very many places, 
and at some the fill was less than a quarter of an inch, and at Whitchurch was less than the tenth 
of an inch. There was only one thunderstorm, viz., on the 15th, and that was only experienced at, 
about and a little north of London. Hie almost total absence of either lightning or thunder was 
remarkable, and no hail fell. The want of rain at the end of the month was severely felt by all 
root crops. 

• 

The month of August was cold, there were only two days in the month, vis., the i6th and 17th, 
when the mean temperature reached its average. The atmospheric pressure was variable, for a 
few days together above its average, and then a few days below. The fall of rain was generally 
less than the average, bnt sufficient to save the root crops. The month on the whole was fine and 
dry, and was favourable for harvest work. 

The weather in September was unsettled, the temperature was variable, being for a few days 
together a little above the average, then for a few days a little below till the last week in the month 
when the cold was very severe. The atmospheric pressure was below its average till the 15th, 
and again after the 25th. The rainfall was considerably above its average, and it fell at most 
places on two out of three days during the month. Tne first snow fell at Carlisle on the 26th. 

About London the mean daily temperature of the air was for the first fourteen days in July 
above its average by i°*4 daily. From July 15th to the 18th there was a deficiency of ]°*o ; 
from July 19th to the 37th there was an excess of temperature of 3**9 daily; firom July 28th to 
August 15th the temperature was low, being 2^*6 below the average; August i6th and 17th 
were above their averages by 1^*6 and 1^*9 respectively; for the next sixteen days, viz., from 
August 1 8th to September snd, Uie temperature was cold, being 4^*2 daily below the average 
values, for the next four days the temperature was much higher, being 1^*3 above the daily 
average, then for six days much lower, being below by 2"** 7 daily ; from September 13th to 231^ 
the temperature was variable, being for four and three days together alternately above and below, 
and for the last week in the quarter the deficiency of mean temperature equalled 7^*6 daily. 

The mean temperature of the air for July was 63*'* 8, being 2°*i and i°*7 above the averages 
of 1 14 years and 44 years respectively; it was 0^*4, 3 '9, imd 3^*4 higher than in 1884, 1883, 
and 1882 respectively. 

The mean temperature of the air for August was 58^*5, being a*- 4 and 3^*0 below the averages 
of 114 years and 44 years respectively; it was 6^*8, 3^*4, and i^'i lower than in 1884, 1883, 
and 1882 respectively. 

The mean temperature of the air for September was 55^*1, bang 1^*4 and a°*o below 
the avenges of 114 years and 44 years respectively; it was 4^*2 and 1^*7, lower than in 1884 
and 1883, respectively ; and 0**8 higher than in 1882. 

The mean temperature of the quarter was 59^*11 being 0^*6 and 1^*1 below the averages of 
114 years and of 44 years respectively. 

The mean high day temperature of the air in July was 77^*0, being 3^*9 above the average 
of 44 years ; in August it was 69® *8, being 3® * 2 below the average of 44 years ; and in Septeml^r 
it was 64°' 7, being 2^*7 below uie average of 44 years. 

The mean low night temperature of the air in July was 53^*5, being o°*6 below the average of 
44 years; in August it was 49°' 8, being 3^*4 below the average of 44 years ; and in September 
it was 47° *3, being 3^* o below the average of 44 years. 

The mean daily ran^ of temperature in July was 34^*5, being 3^*5 above the average; in 
August it was 30^*0, being o***3 above the average; and in September it was 17^*5, being 0*8 
below the average. 

The mean temperature of the air for July was 4^*3 higher than in June ; in August it was 5^*3 
lower than in July ; and in September it was 3*** 4 lower than in August. 

(From the preceding 44 years* observations the increase of temperature from June to July 
is 3^*3, the decrease from July to August is o°*6, and the decrease fhmi August to September 
b 4**4.) 

From June to July there was an increfu^e of temperature at stations south of 51° of 3^*0, 
between si"* and 53** of 3'*'7, between 52° and 53® of 5® '9, between 53° and 54** of 4^-4, and 
north of 54'of4®'6. 

From July to August there was a decrease of temperature at stations south of 51^ of i**- 7, 
between 51° and 53"* w 4®»3, between 53° and 53° of 4^*4, between 53" acd 54® of 4°' i| >ind north 
o^54°of3'*'8« 

C 



18 On the Weather during the Quarter ending September 30M, 1885. 

From .Angtist to September there was an decrease of temperature at Btatiuos soath of 51^ 
of 2*»*6, between 51* and 5a® of 3**'o, between 5a** and 53"* of a**'4, between 53° and 54® of 
a**' a, and north of 54'* of a'*'4. 
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KoTS.— In readlne thie table It will be borne In mind that the pins lign (+) ilgnifles «5ore the arerage, and the minns 
■ign ( — ) lignifles UUno the aTerago. 

Average duration of the different directions of the wind referred to eight points of the eompassi 
and duration of each direction in each month in the quarter, were as follows : — 
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The plus sign ( + ) denotes excesses over averages ; the largest numbers affected with this sign 
in the month of July are opposite to £. and S.W. ; in August to N.W. and £. ; and in 
September to N.W. and S.W. 

The minus sign (— ) denotes deficiencies below averages. In July the largest numbers are 
opposite to N. and S. ; in August to S.W. and S. ; and in September to K.E. and N. 

The mean reading of the barometer for the month of July at the height of 159 ft. above the 
level of the sea was a9*pp6 ins., being o*2oain. above the average of 44 years, and o*ai6 in., 
0*308 in., and o*a96 in. higher than in 1884, 1883, And i88a respectively. 

The mean reading of the barometer for the month of August was 39* 796 ios., being 0*013 in* 
above the average of 44 years, and 0*039 i°*> o*o45 in- lower than In 1884 and 1883 respectively* 
and 0*056 in. higher than in 1883. 

The mean reading of the barometer for the month of September was 39 '7 13 ins., being o* 086 in. 
below the average of 44 years, and o* 123 in. lower than in i884, 0*065 ^^* cmd 0*036 in. higher 
than in 1883 and '188 a respectively. 

From June to July there was an increase at stations south of 51° of 0*145 in., hetween 
51** and 52" of 0-145 in., between 53"* and 53^ of 0*135 in*, between 53** and 54° of 0*136 in., 
and north of 54^ of o* 113 in. 
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From July to August there was a decrease at stations south of 51° of 0*217 in., between 
51** and 53** of o"209 in., between 5a* and 53® of 0*192 in., between 53** and 54** of 0*189 ">•> 
and north of 54* of o * 1 62 in. 

From August to September there was a decrease at stations south of 51® of 0*054 ui-> between 
51" and sa^ of 0*078 in., between ^z^ and 53° of o* 133 in., between 53° and 54** of 0*139 i^., 
and north of 54° of 0*202 in. 

About London the barometer pressure was for the first seventeen days in July above its 
average. by 0*15 in. daily, for throe days the pressure was nearly the same as &e average ; f^om 
July aist to August 5th, the barometer readings were high, being 0-27 in. in excess of their 
averages ; from August 6th to the 12th there was a deficiency of o* 11 in. ; the next week was in 
excess by o* 2s in. dail^ ; then for four davs a deficiency of o* 1 1 in. ; August 34th and 25th being 
nearly the same as their averages ; from August 26th to September 15th, there was a deficiency 
of pressure to the amount of 0-24 in. the next four days were the same as the average; from 
September 20th to the 24th« the excess of pressure equalled 9* 30 in. ; from September 35th to the 
end of the quarter there was a slight deficiency of 0*07 in. 

ThtmdarMtornu occurred in July on the 13th at Camden Square and Cambridge. 

In August on the 5th at Bodmersham, Bamet, Cambridge, Wolverhampton, Leicester ; on the 
6th at Truro, Totnes, Torquay, Ventnor, Whitchurch, Bamet, Oxford, Wolverhampton, Leicester, 
Liveipool, Hull, and Stonyhurst ; on the 7th at Salisbury, Marlborough, Whitchurch, Camden 
Square, Barnet, Oxford, Lowestoft, Wolverhampton, Halifax ; on the i ith at Bolton, Stonyhurst ; 
on the 20th at Bodmersham, Camden Square, Halifax ; on the 23rd at Torquay. 

In September on the 2nd at Halifax and Hull ; on the 3rd at Oxford, Leicester, Nottingham, 
Bnrslem, Bolton, Hull, Bradford ; on the 4th at Burslem, Liverpool, Bolton, Hull, Stonyhurst ; 
on the 5th at Bolton and Hull ; on the 6th at Plymouth, Torquay ; on the 7th at Plymouth, 
Oxford, Wolverhampton, Nottingham ; on the 9th at Lowestoft, Burslem, Liverpool ; on the i6th 
and 1 7th at Bodmersham ; on the a5th at Torquay ; and on the 30th at Stonyhurst. 

Tender uxu heard but iightung waa not seen in July, on the 5th at Southboume ; and on the 
2oth at Halifax and Stonyhurst. 

In August on the 4th of Oxford; on the 5th at Boystom on the 6th at Guernsey, Osborne, 
Camden Square, Boyston, Cambridge, Bolton, Halifax, Bn^ord ; on the 7th at Whitchurch, 
Oxford, Boyston, Cambridge, Somerleyton, Hull ; on the 12th at Llandudno ; on the 23rd at 
Plymouth and Totnes ; on the 25th at Halifax. 

In September on the 2nd at Burslem ; on the 3rd at Marlborough, Bugby, Wolverhampton, 
Halifax ; on the 4th at Cambridge ; on the 5th at Cambridge, Bugby, Somerleyton ; on the 7th at 
Blackheath, Bamet ; on the 9th at Lowestoft, Somerleyton ; on the 10th at Bugby ; on the 14U1 
Rt Liverpool ; and on the 35th at Blackheath. 

Lightning was seen but thunder was not heard in July, on the 13th at Bamet ; on the i6th 
at Cfu-dington. 

In August on the 4th at Oxford ; on the 5th at Torquay ; on the 6th at Torquay, Southboume, 
Salisbury, Bodmersham, Boyston, Cambridge; on the 7th at Whitchurch; on the xoth at 
Bodmersham, Oxford, Cambridge. 

In September on the 3rd at Lowestoft, Liverpool, Stonyhurst; on the 5th at Lowestoft, 
Liverpool ; on the 7th at Bodmersham ; on the 9th at Bodmersham, Bamet, Boyston, Cambridge, 
Lowestoft, Liverpool ; on the i ith at laverpool ; on the 24th at Lowestoft, Hahfax, Hull ; on Uie 
25th and 26th at Torquay ; on the 27th at Bodmersham, Lowestoft: and on the 30th at Bolton. 

Solar haios were seen in July on the 2nd at Bodmersham and Halifax ; on the 5th and i ith at 
Bodmerdiam; on the 14^1 at Torquay; on the 15th at Bodmersham ; on the i8th at Halifax; 
on the 23rd at Torquay. 

In August on the 3rd at Torquay ; on the 8th at Torquay, Liverpool ; on the 13th at Torquay ; 
on the 1 6th at Torquay and HaUfax ; on the x7th at Bodmersham; on the 23rd and 25th at 
Torquay. 

In September on the ist at Torquav and Bodmersham ; on the 4th at Bodmersham ; on the nth 
at Bodmersham and Halifiix; on the 12th and 13th at Torquay; on the i6th at Torquay, 
Bodmersham, and Oxford; on the 21st at Torquay; on the 23rd and 24th at Bodmersham ; on 
the 25th at Torquay ; and on the 30th at Bodmersham. 

Lunar haios were seen in July on the 35th at Bolton. 
In August on the a5th at Bodmersham. 

In September on the ist and 19th at Oxford ; on the 3ist at Bolton, Halifhx, Bradford ; on the 
23nd at Stonyhurst ; on the 34th at Oxford ; and on the 39th at Halifaix. 

Aurora Borealet were seen in July on the ist at Leicester ; on the 3 ist at Leicester, Carlisle ; 
on the 23nd at Carlisle ; and on the 37th at Leicester. 
In September on the i ith at Stonyhurst. 

Snow fell in September on the 36th at Carlisle. 

Hail fell in August, on the 6th at Whitchurch and Leicester ; on the 7th at Oxford ; on the 
1 2th at Halifax ; on the aoth at Bodmersham, Halifkx. In September on the 3rd at Leicester, 
on the 5th at Burslem ; on the 9th at Burslem and Halifax ; on the loth at Bolton ; on the nth 
at Liveroool ; on the 24th at Liverpool, Bolton ; on the 25th at Truro, Torquay, Halififuc, Hull ; 
on the 26th at Truro and Carlisle; on the 27th at Boyston ; and on the 30th at Halifax, Stony- 
burst and Carlisle, 
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